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PREFACE 


To all ComManDeRs of Ships,. and. all other 
Officers and Mariners of our Engliſh Nation. 


GENTLEMEN, 


HE kind Acceptance of this Treatiſe amongf you; bath en- 
conraged the Cominnuation thereof unto many Impreſſions > ® 
| having had the Countenance and Aſſiſtance of an able Mathe- 
matician, -in ſeveral Impreſſions, to render it the more com- 

: pleat and uſeful: finding a. general Approbation of all that 
are exerciſed in Nautical Aﬀairs. In this Editson there hath been @ 
. Correftion of ſeveral Errors, that have eſcaped in the former Impreſſions 
and ſeveral Tables removed forward, that were expired. So Bopeng for. 
as good Succeſs in this, as in the former Impreſſions, 1 commend it to the 
£andid Cenſure of the Fudicions, and reſt F< 


2 Yours to ſerve-you, © 
he act Gs JOHN SELLER 
on) OAWE St. LS - AT $63 "8 T" 4 
' ..* Advertiſement: 
bf Meridian, Azimurh and Amplitude Compaſſes, Plats, Sea- 


h Plain and Mercater's, with Logs, Log-boar 

ks and Inftruments, "or any orber- rhings belonging to the 
gation, are fold by 5. Seller == the Hermitage in FPapping 
pew: Books of Geography, and Maps, borh great and ſmall, » 
Sor ay of the World. = = 13, 
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Friend, Mr. 7obn Seller. 


Our Book (kind Sir) I have perus'd, and find: : 


Rich-Arguments of an ingenious Mind ; 
That for our Good your Talent will not hide,. 
But build a Light- Houſe, Mariners to guide. 
'What others have .in mighty Volumes done, 
You neatly here have couched all in one ; 
Yet is your Book to no-great Volume grown, 
Fho-grac'd with learn'd Additions of- your own. . 
For,me to praiſe your Work, might be my blame: 
Fearing my Meanneſs might diſpraiſe the ſame. 
You want not learned Pens 1n lotty Verſe, 
Your well-deſerved Praiſes to rehearſe. 
Mean Artiſts, Men obſcure ( and ſuch am-I ) 
Ought wiſh and pray for your Proſperity. 
Yet rouſe (for once) my humble Muſe, and let- 
The Country Oat-Pipe drown the Flagelet. 
And *cis-but fitting - (fith your Pains in this. 
'To City and to Country uſeful is) FS 
'That Eity-Poetry, and Country-Lays, 
With joint Conſent ſhould eccho fortfi your Praiſe- 
W ho doth peruſe your Work, ſhall ſurely find, 
The Subje& handled well, and well-deſign'd.” 
You much have done in little ; here we find 
What in this Art may. pleaſe a curious Mind,. 
The Longitude,cxcepted: but if we .... == 
Your Rules obſcrve;'obrained it may be 
For uſe ſufficient ;- but the ſame to'get *- 
* With certainty, is not diſtover'd on 
W hich rare Performance, if that any can 


On the Prafiical Navigation of my very good 


Make plaioly out, Lwiſh you be the Man. 7 
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(As famous Wright, and reverend F Ward do find) 
F aſcrive to Strangers, what you have ſet forth, 
DetraCQing ſo from their and your true Worth. 

May you encourag'd be, as Reaſon Is, 


"TM only? wiſh you well, and > conclude.” "PP" 
May theſe your Labours (as um 06768" a. © 
Turn-to your Profit,. and- your gbod withal. * Maſter: 
May no baſe Plagiary arrogate Wright's 
That to himſelf, which you. by Pains have got: Pars 
May never Engliſh- man be ſo unkind, aterd 


| Ellipſes,W 


ple in an 


applied rg 


_- * To publiſh more ſuch uſeful Works as this. Aſtrono- | 
May you be happy ever in the End: * oy 
{ * Thus prays your humble Servant, and your. Friend: 


. Pagate 


Weſterleigh in Gloceſterſhire, 
fix Miles from Briſtol, . 
Sept. 30, 1672, 


Nathaniel Friend: 
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Advertiſement. 


'N Preſcot-ſtreet 'in  Goodmans-fields, - are” taught: 

thele Mathematical Sciences : iz, Arithmetick,, 
Geometry, Algebra, Trigonometry, Navigation, : 
Aſtronomy, Surveying, Gauging, Dialling, Forti-- 
fication, and. Gunnery ; likewiſe the Ule of the 
Globes, and other Mathematical Inſtruments ; the 

.  Projetion of *the Sphere, and other Parts of the. 
Machematicks. | 


Who formerly lived in Marſh-Yard in Wapping. 
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* | CH A TH. 4 py A ſe of Navigation and Arithmetick. 
Kt 1. A Preliminary Dsſcourſt of Navigation. Page 
* Set. 2. Of Numeratien. 4 | 
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Sect. 3. Of Addition. 3 
Set. 4. Of Subtraftion. 4 
d) 

T7 

9 


:Sect. 7. Of rhe Rule of Three. : 
Sect. 8. Some Queſtions anſwered, and the Way of Working them direRed,” 


ſerving to illuſtrate the foregoing Rules. I IT 
CHAP. II. Contai ning ſundry uſeful Definitions awd Problems of Geometry. 

"Sect. 1. Geometrical Definitions, | 3; 14 

Sect. 2. Geometrical Problems. 16 


CHAP. III. Treateth of the DoBtrine of Plain Triangles. 
.Sedt. 1. Containing ſome things neceſſary to be underſtood in the Science of 


| ' Plain Trigonometry. 19 
: Sect. 2. Of —_— plain Triangles, 22 
Sect. y. Of: Oblique plain Triavgles. : 28 


CHAP. IV. Containing the Dodtrine. of Spherical Triangles. 
Sect. 1. Of the Aﬀedions of Spheric.ul Triangles, and their Axioms. 32 


Seq. 2. Of Right-angled Spherical Triangles. 37 
Sect. 3. Of Oblique-angled Spherical Triangles,” 44 
__ CHAP. V. The Dofrine of Plain Triangles, applied in Problems of Plain 
" | Sailing. | 
Y . 
Sed. 1. The Application of Ripht-angled Triangles. | , 55 
Scat. 2." The Dottrine of Oblique Triangles applied. _r 


; CHAP. VI. The Deftrine of Plain Right-angled Triengles, applied in | 


* Problems of Mercator's Sailing. 62 


-EHAP, VIE The Dofrine of Spherical Triangks, applied in Problems of 
| Great Circle Sailing. . 68 


CHAP. VIII. The. DoRrine of the Sphere, containing ſundry Aſtronomical 


| Problems, uſeful in the Art of Nqvigation, 
Sed, 1, Of Aſtronomical Definitions. . 
Sect. 2. Of Aſtronomical Problems. | 79 
vect, 3. Containing ſome general Aftronomical Theories, to which are annexed 
Jome Memorial Verſes of Mr. Streer, for finding the Leap, Prime, 
* Epatt, &c, | 105 
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F ' and the Excellency thereof. : "= YN 
i Se&. 2. A Diſcourſe of the Variation-of the Compaſs, and the natural Cauſe '* = 
"2 thereof,” with Obſervations of the Variation. . . 334 FEY 
* Sect: 3. The Deſcription and Uſe of the Azimuth-Conipaſs. 132: 
- Sect. 4. The Deſcription and Uſe of the Univerſal. Ring-Dial. 139- 
| Bet, 'CHA7P. X 
; Se&t. 1. The Deſcription and Uſe of the Croſs-Staff. : 142 
Sea. 2. The Deſcription and Uſe of the Quadrant. 148 
Sect. 3. Rules for fmding the Latitude by Obſeraation.. 17:9: na 
Sea. 4. The Deſcription and Uſe of the, NeFturnal... 159. 
: CHAP, AL. =... | 
Sect.. 1. The Deſcription of the Plain Scale. | 164,” 
Sect. 2. The Uſe of Gunter's Scale, - 185. 
Sed. 3.. The Deſcription and Uſe of the Senical:Quadrant. 195 
Sect. 4. The Deſcription and Uſe of the Plain-Chart. 205 
Sect. 5.. The Deſcription and Uſe of Mercarot's Chart, _ 208. 
Sect. 6. The Deſcription and Uſe of both Globes. | 21x 
l Sc. 7. Containing ſame ſerer-Properttes of the Load-ftone, = _, 226 
; Hereunto are annexed ſeyeral uſeful Tables.. 
A Table of the Moon's Agefor ſix Tears. © 2936-2» 
A large Tide-Table, 24% + IM 
A Table of the true Time of High4Vater at London-Bridg. - 2.52. 
A Table of the Sun's Right- Aſcenſion. 3 253" 
A Table 4 the Right-Aſcenſion and Declination of ſome of the principal fixed 
'OFATS, zee. 
A large Table of the Latitudes and Longitudes of Places. -_* Page ns 2 
A Table of Meridional Party, to every Degree: and Minute, - . 2.74 
Tables of the Sun's. Place and Detlination, with a uſeful Kalendar... 283 
? A large Traverſe-Table, ſhewing the Latitude and Departure for every Quarter-- 
Point of the Compaſs, and to any Diſtance, not exceeding 10000 Miles + 
or Leagues. ' | | 301 
Their Uſe in Navigation, eſpecially ina Traverſe, and. in Sea-Reckhoning or - Y 
Journal, 308.- 


The manner.of keeping a Journal at Sea, 313. 

oA Table of ten thouſand Logarithms. 

A Table of Logarithmical Gones, Tangents, and Secants,. immediately follow- 
ing the ſaid Table of Logarithms, x 

The Uſe. of theſe Tables, - 


BOOKS: 


FO ET x 64 OVOIIPE" "a - 52a f TY. * & Richarc Mount, at the F - 
»* > . anctent. Shop at the Poſtern en Tower-Hill. Sy ſo. A 
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— A. The CooNtingt ot for England, Holland, France, Flandtrs, 6. > nw 
F Pilor forthe Channel. | | . 


© The Evgliſh Pilor for the Weſ-Tadies. 


'Seaman's Pratice. By Richard Norwood. . | 
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Artand Phraſes uſed ar.Sex. By -269t ne ee D 
An Epitome bf the- whole Art of ' Navigation, containing an eaſy methodical way to 
become a compenrNerigere.. By. James Atkinſon, Teacher of the Mathematicks.. 
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| That which may more properly bear the Naine, and prin- 
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Toadd theſe together, at'the firſt Row on the Ri She wed 
4of Sands is 10 It down Gate the fat: then | w_ 4 / (which 
Rands for 10) to-the next*Row, and fay'2 and 1'is 2, and7 is 9; and 
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* : s | 


"YL ; LP tor 
and 3 is B, and 4 is: 12, 
Row OE TIN 1700, th 


uef oh is,. How much ag * Nd 270 Soo, 
Month ? Anſwet « = _ - 


to tho Row of p Hear ty Np y -and- AA 6, and 
is 19, _ $1 5 thay eas T0 is:37,.\ whi ' d3 17 te "G + n Ee 
ow of Pocnds Sumo all the Captains Pay for ne font | 


S x Y P, -IV- - 
. of SUBTRACTION. 


NUbtration (commonly called Subſtrattion) is a. Rule! that" teaches Th 
. how. to take any lefſer Number out of a greater, fox to kngw. how * 
x. Set down your greater Number, andunderchat your finaller, Unites | ; 
o_—_ po TI wot Tens, &'c. and in Money ext Derhtlontion 1 
wering to its as Pence under under 
moan 
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"Of MULTIPLICATION. 


Ry > 370 teaches how to encreaſe the greater of two: Num- 
bers given, a5 oftey as. there aro Unitesin the leſſer 3 and ſerves 
| intead of many Additions. 
2. In Multiplication there are three Parts. 
t. The Mulciplicand, or Number tobe multiplied, 
-£&. The Multiplier, or Number by which it is multiplied. . 
- 3s. The Product made by the 5 AE 
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Anſwer of the Queſtion. 
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For the Diff. Laticude.. 4063. teak: 3 
0 Radius — ———— -——— Log. ro.00000 


: iF'6-the Diliance ſailed; mmmmmngin2! mn nnrn—ncnts. 25J O54 
” . S$oijs (c. of the Courſe, 33* 457 mnnnrnrnmnnm._ —— Jp1985: 


Fo 'T6.che DIE. Latitude,, | —_— 
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+ 


» 
P25 5 Pe 


As Radius anmo—— — _ _ "—_ gn AX 3x ont, 
To the Diſtance filed, fon mg f TH - , nm 2.57054 
So is S. Courle, ——_ 3 45 — _- *_9:74474 


Toke or As: W— — 206 ns nn o——_ — 22,31528 .v 


Problem IT. 
The Courſe and DIE. Latitude being given, to find the Diſtance and 


Example. 
A Ship failing N. W. by N. until her Difference of Latitude be 309/, 
I demand her Diſtance and Departure. 
Plate 1. Fig... 
The Operation. 
For-the Diftance. 

As {c; of the Courſe ——— ——33*? 45 -Log. 9.91985 
To the Diff. Latitude — 309 — — 2.48996 
So is Radius — — 10.00000 
To the Diſtance failed, — 37] ——_—_—_— 

-- For the PN 
: Log Co. rt, | 

As {c. Courſe ——- 33 4g ——-——lLop, o.o8ory | 
To the Diff. Lat. — 309 - _ ==. 2.438996 
So is f. Courſe ——— 33 45 ———— 9.74474 
To the Departure ——=- ——— 206 — —— —z2.31485 

Poblem II. 


The Courſe and IN given, to find w_ Diſtance and Difference 
of Latitude. 


Rrampl | 
A Ship failing S, E.. by S. until her Departure be 206/, 1 demand the 
Diſtance and Difference of Latitade. 


Plate 1, Fig. 3. \ | 
The 


PN. E- "ES 


ns oh ef SE ES Ls 54 7 FEY. IIs 0 OE FINS” ECO POET I 106 . , 
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The Operation. 
- For the DiRance - 
As; Comſe ———=-——33" 45' ——— ——Log. 9.74474 


= Bm —— 2.31387 
— === I 0), QOOOO 


To the panty —— 206 
So is Radjus —— ——— 


! To the Dittance = —370 —— 2,693 

| | Fox the Dif. Laticude, 
: RF Co. Ar. 
As ſ. Courſe 33 45 --.———Log. 0.25526 
+  . To the Departure 206 - — 2.31387 
So is{c. Courſe Cann IN HY ene ——_— —— 
To Diff. Lat, ——o—— 308. ——— —— 2.48898 

ÞPLoblem IV. 


The Diſtance and Difference of Latitude given, to find the Courſe 
and Sens : 
Example. 


A Ship fails between the North and the Eaſt 372/, until her Difference 
of Latitude be 30g! ; 1 demand the Courſe and Departure, 
Plate 1. Fig. 4. 
The Operation. 


For the Courſe. 


_ As the Diſtance failed, 3727 ——— = Log, 2.57054 
To Radius — — i — 10.00000 
So is the Diff. Lat. 309 — —— 4,99 
To the (c. Courſe 33* 50! — 9:91942 


For the Departure, 


As Radius « ——— —— 0g, 10-00000 
To the Diſtance, — 3727 -— ———_—_n—— nn A TORS 
So is the S, Courſe, 33* 50 ennnn— — 9.74568 . 
To the Departure — 207 cnnemmnmmnns mmm mn F 2,3 1022 


'Pooblem V. 


The-Difiance and Departure given, to find the Courſe and Difference 
of Laticude, 


I Example. 


, MI 


A Ship fails between the South and the Weſt 372', until her Depar- 4 ; 


ture be 206' ;, [demand the Coutle and Diff, of Latitude. 


Fw 1. Fa 
The Operation. Ek 
For the Courſe. GE Tg 
| As'the Diſtance_—— 372' - Log. 2.57054 
To Radius —— - 10.000c0 
' So is the "Departure 206 mmm _—_—_— _ 2.1.7 
To the $: Courſe 33* 37 = — 4, 


For the Diff. Latitude. 
As Radius ——_—_ Log. 1.00000 


©To the Diſtance ———— 7 I) 2k erat - 2.57054 


' So is ic. of the Comlc, 33". 37 -—————— — 9.92053 


To the Dift. Latitude, — 5309 n=— ——2,49106 


P2oblem VT. 
The Difference of Latitude,” and Departure given, tofind the Courk 
and Diſtance. 
Example. 


A Ship failing between the South and Weſt, until her Dif. Latitude 


be 309 min. and her Departure 206 min. 1 demand the Courſe and 


"Diltance. 
The Operation, 


For the Courſe. 

As the Diff. Lat. 309 min. — — 0. 7. 2.48996 
ToRadius —— — — ——— ——————— 10,.00000 
So is the Departure, 206 Ni, —— -——. — ———— 2.3138 
To t. Courſe 33* 41' Ge —— —_ — - 9.82591 

For the Diſtance. 

As {. Courſe om 357 41 ————. Log. 9.74398 

To the Departure 206 —— -——=— — 2,3 137 


Soi 15 R adius ——— I C,COO000 


To the Difiance —— 371 ———=—— =— 2.56 


ry AX2O 
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59 
'$*c T. "0. | 
t%; Do#frine of... Oblique Triangles applied in Probiem of 
Plain Sailing. 
Poroblem T. 


T wW © Ships fail from the ſame Port, the one fails E. N. E. 40 min. 
- the other E. by $, fofar, until-ſhe tind the firti- Ship bear N, W, 


by W.-1 demand the ſecond Ship*s Dittance from the Port, and the Di- 


ſtance between the two Ships. ' Plate 1, Fog. 7. 


In the Triangle 'A DE, 
A repreſents the Port. 
”AD the E.N.E. Courſe, and A E-the E. by S. Courſe, 
The Operation: | 
To find the ſecond Ship's Diſtance from the Port. 


Co. ' Ar. 

ASS. AED — 22 30 —_ Log. 0.41716 

To AD ———— 40 mmm enrm—_ r.60206 

SoisS. ADE 123 45 ————————— 9,995 

To AE —_—_—— —— — —  — — — —— — 
To find the Diſtance between the Ships. 

© 4 Co. Ar. 

ASS.AED — 22 30 ——— ——Log. 0.41716 

To A D — 40 ———— —— 1.60206 


Sois S. DAE 33 45 ————=———=—— 974474 
To DE 


58 — ————— —— —5/6390 


Pooblem II. 


Suppoſe there are two Ports that lic Eaft and Weſt one from noiher g 
one'Ship (ails from-the Wettermoſt Port. N, X&. 4r', the other fails from 
the Eaſtermoſi Port-80', and meets with «he -frtt Ship : I demand the 
Courſe tieer'd by the ſecond Ship, and the Diftance between the two 
Ports. E Plate I. F1p. 8, 

Let A repreſent the VWeltermoſt Port, 
E the Ealtermolt, 
AD the Courſe and Difiance of the firf Ship, 
D the Place where the Ships meet. 
R I 2 


60 


\s of# 
1d > ou 
Py 


To find the þ we Ship”s Courſe. 

| The Operation.”' © Co. Ar. 
As DE ——=—— $& ———— Log. $.096z 
"Toſ. DAE 45% 009n—_— — 9,4 
Sois AD I4 - —— — 1,7} 


Toſ. AED 2r 14: eaten I; $5917 
The Courſe is N. W, 68* 46', or W, N. W. a little Weſterly, 5 


| To find the Diſtance between the two Ships, 


© 4 Co. Ar. 
AsSCDAE—— 45 ©0 — ——————Log, 0.15052 
To ED ———— $0 —— — — 1.90309 
Soisf., ADE 113 46 mn en nn 9.96151 
To AE 103-p_ mm ore opt 3.01510 
_ Paoblem UI. 


Suppoſe two Ships ſet ſail from a certain Road, the one fails S. by E, 
20 min. the other $.S. W. 25 min. I demand their Bearing and Diltance 
from each othet. Plate 1. Fig. 9» 


In the Triangle A DE, 
A repreſents the Road, - 
A D the firſt Ship's Courſe and Diſtance, 
AE the fccond Ship's Courſe and Diliance. 


The Operation. 


| To find the Bearings, 
AE 25 180* oo! 
AD 2o DAE -33 45 
Sun, 45. Sum, 146 15, Zyy ADEandAED. 
Diff. of x. Sum, 73 07 
Co, Ar, 


As Za, AE and AD 45 —— —— Log. 8.34579 
To their Differ. © 0.095g7 
So it, +ZvVv.D and E 73* 07! ——_— —_——}.q78; 
To t.+ their Eg 06 wnnnnrmmng mem nn #956 359 
2Zyv7 : 
IX4y :0 bi 
Sum, £3 143 ADE 
bi. 53 ci AED The 


ot _—_————s 


| The Bearings -f he Ships A E. 75 4s *and S, W, 1, 
or:E. N.E: + E. and W. S. W. 3. W. ferd, 75- 3 


To find their Pilfance. 
Es : C6 i 
As if. AED——535*01 n=— mam m—— [ 0g, 0.09756 
To AD 20 —— ——— — 1.30103 
So is ff DAE 33 45 ——— ————— 9.74474 
To D E —-— 13 —X#1.14333 


Pooblem- IV. 


A Ship fails from a certain Port S.S. E. 68 min, and then ſails 72: 

min. more Eaſterly, but is forced back by foul Weather 82 min. to the 

. Port from whence ſhe ſet fail; I demand what Courle ſhe ſteered from. 
the ſecond Place to the third, and how the failed back to the tirit Port.. 
Plate 1. Fig. 10: 


Let A repreſent the Port, _ 
E the ſecond Place, 
D the third Place. 
The Operation. 
To find the Courle from the ſecond Place to the third.. 
AD B82 
AE 68 
Sum, 150 
Diff, 14 
| | Co. Ar. 
As DE the Baſe 72} ener — —  Log.. 8.14267 
ToZAa® AE aud AD 150 — . 2.17609 
S0 is their Difference — 14 ———- —_ —— 46; . 
To a Segment of the Baſe, 29 = nm nents ms x4.46485g. 
- D E— 72 DE — 72: 
Segment 29 Segment 2 4 
Diff. .-— - 43, | Sum — 101 
Dif 23%, or 21? EB, Sun $go DB qo4.. 


Ate 


CET ab Keats HEE Hs £ cx: F - - 
” E a On _ Ie. En nog WD ONT ro ORG - care. 
OF OI UE Tc. I 2» Te 9 AE a = \ My E, Wo dey f) £44. OM >, 
* WER, ; Wo. PE TI/RE, 2 « ©, 5 q cg 2 A IST ? #4 5 Lt - * 
x "5 D | - ; 
L Tt 3 SY £ v1 
* 2 ": ", y wa 
” » > £% £ 4 
a1 
Py % i = : ; ” 
q 2 A”; YL ( ' 


As AE 6B! wnennn anemone Y 


To Radius — —— ——————-— 10,0000 
Sois EB 21' ++ I mmm mmm nm mmm 1,332.44, 


Tok AEB, or AED, 71* 34/— ———" 349993 


The: Courſe from the ſecond Place to. the third, is N. E. 49" 04, 
N. E.< E. fers. ; 


8 To find the Courſe back-to the Port, 


As AD 82 min. — —————_—— Log. 8.08619 
Toſ. AED, 71* 34/ ——— —— ——_— 9.97712 
So is AE 68 thin, — ——— — 1.83251 | 


ToCADE 5:1* 5Zt I rrns mnt rn nn x9.85582 


'' The Courſe to the Port bs N, W. 79 03', or W. byN. a little 
Welicily. 


C HA P,+vÞ 


The Doftrine of Plan Right: angled Triangles applud i in 


PRoBLEMs of Mercato:'s Dating. 


( which 1s the ulciul Invention ot ,oux Countty-man Mr, Ed. 
ward Wright, altho this Stxanger hath got the Name chercof ) 


Tt true Sea-Chart, commonly called Mercator's Chart, 


forms the like Conclulions, and almoſt in the fame manner for caſe, | 


and yet moſt exactly becauſe all Places may be laid down upon this 
Chart with the fame truth as upon the Globe, both as to: their Latitude 
and Longitude, Bearing and Diſtance from each ather. 


Problem I. 


To find the Meridional Difference of Latitude, or the Difference of 


Latitude in Meridional Parts. 
Firſt, If one Place be under the EquinoRial, and the other in North 


or South Latitude, the Meridional Parts (in. the Table of Meridional | 


Parts) anſwering to the Degrees and Minutes of the Places Laticude, is 
the Meridional Diff. of Latitude. 


Example, 


_7 ach d 


' Co, Ar. 


TY wy WW NR a” 2 


hy 


al 


1 


F Wo 

; FE 
.. 
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One Place inthe Latitude 37* 27! North, the other under the Equi- 


 nodtial: I'demandthe Difference of Latitudeiin Meridional Pazts. 


Lato377, 27 = cwnnnrnrnmnen 2426 
2426 is the Meridional Diff. Latitude. 


AS 


Secondly, If two Places be both in North, or both in South Laticude; 


ſabtra& the Meridional © Parts of the lefs Latitude from thoſe of the 
" "greater, the Remainder is the Meridional Diff, Lat. 


Example 1. 
M.Ptes. 


© OnePlice in the Latitude 37* 20) N, 2418 
 Theother in the Latitude 17 10 N, 1046 


The Meridional Diff. Latitude. 1372 
Example 2. 
AM. Pts. 


One Place in the Laticude 45* 56' S. 3110 
The other in the Latitude 29 17 S;: 1839 


The Meridional Diff. Laticude, 1271_ 


Thirdly, If of the two Places the one have North Latitude, the other 
South, add the Meridional Parts of each Latitude together, the Sum is 
the Diff, Latitude in Meridional Parts. 


Example. 
| MPs, 
Oaec Place in the Latitude 42* 17/'S, 2805 
The other in the Latitude 27 19 N. 1705 


| omar ts noone a 


The Meridional Diff. Latitude, 4510 
"P:oblem IL 


Both Latitudes, and the Difference of Longitude between any two 
Places being given, to find the Courſe and Diitance. 
Example. 
Admit the Lizard in the Lititude 50* North, and the Barbadoees in 
the Latitude 139 12' North, te Difference of Longitude 52" 57' Welt ; 
[ deinand the Courſe and Diftauce. 


In 
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In the Right-andlced Triangle'& A oc, / 
A b repreſents the proper Difference of Latitudez | 
be the Departure, 

Ac.the Diſtance failed, 
bAc the Courte, 
Acb the Compl. of the Courſe. 


In the Right-angled Triangle ABC, 
A B repreſents the Meridional Dt i. Latitude, 
B C' the D fluence of Longitude, 
BAC the Anyle of the Courſe, 
ACB thc Comp. of the Courſe. 


The Diffcrence of Longitude reduced to minutes, makes 3177 min. 


To find the Mcridional Difference of 'Latitude. 


. M-pts. 
One Place i the Latitude 50* © N, 3475 
The other in the Latitude 13 12 Ne. 799 


The Meridionz] Diff. Laticudes 2676 
The .Operation, 


For the Courſe, 


As Merid. Diff. Lat. 2676 min. Log. 3.42749 
To Radiuz—— — P———_— r—J0Q. O©OCOUO 
So is the Diff, Lo: gitude 3177 min, — 3,0 


To t. Courſe 45" 53'-— —— 10.07453 
The Couile is S. W, 4 W. 


* For the Diſtance. 
Lat. 50* oof 
Lat. 423: -88 


Plate 1. Fig. 11. 


Proper Diff, Lat. '36 48, which is 2208 min. 


As ic, Goule - 49" 53] no —— Log. 9.80912 
To proper Diff. Lat, 2208 nn—=—— —_— — 3,4 400 


SO is Radius ——— —— one rm mmm nm nn JO  10,99000 
To the Diſtance —— = 3426 


- — mmmmum 3.53488 
P2oblem 


AT 


he AMS. id WS HF 


Got Oo Or d' 


ls from the Lat. 50 North, "nil he be lathe Lacgade 13 
ES. 50? 57, or S.W.- W. fomewhat-more 


| farep I demand the Difjancesan@ Difference of "——s;; 


erencegf Latitude is ; 2208 ming. ! 


Q7 ii” Hh 0 Pp 
r 24 The : jonal Difference of Laticade is ako 
The _ > 
"Hs, Courſe Lb Lig? gol Lig 
To the Difference of Latitade 2208 £15108 
So is Radius ——  T 
E To the Diſtance - — 
— wg . 7 the Difference bf 
; oy Radius - —_ _ EA FO TITEL 


"To: the- Merid. Diff. Lat. — 2676' <= 
©Skt, Courſe, ——— TE 5 
"To the Difference of Longit. 3298 


avs . Problem IV. 


24 DS acted tee to find the Courſe and: Diffe. 
tence of Longjquge. mm Thain: ty 510c7 5d wi dai flhikgA 


am 
A Ship fails from hf ar? $6" North, 3565), ontil he be inthe Edticuade 
13* 12' North ; 1 demaud theCourſe and Differefice of Longitude. 
: Thi-Meridional-Didlevehce of Latitudeis 12676 min. 
\ . The-propes Differcnce of Latitude is — -2208 minz/1:) ,3) 24 
Gt cs -——The <Oper ation," 10.9317 RC writ oT 
aps For the Courle. i 24 OG 
tate Dice =—=—3505 —_—_—_ PRES 
To Radius — - 10.00000 


is the Difference of L; Lat. 2298 — —— 
Toi: Colitle —— iis 4 ef33 #1. Mo "$7 4 : IEF 
K LY 8 


| For the Bede Yonginade 
To the Merid. Dif. Lat. — 2676 Vos abr ray 3o4A74þ 
Soisr. ea —50* 37 ; —10.09086 
To the Difrnce £4 Longit. 3258 TEE 


ks wetoch 
iy þ F {2.179 
s * * &- ELF F. 
: Probremr WV. ierfrol [ 293 Vs 


One ac Courk and Difference of tne given, to 


find the other Latitude, and the Diſtatice.” 


Flemand ci othe 7 tiene and [oma _ 
+] For pra PT 
As &. Courſe — 50? op —— Log _19,09086 
sR ET — 0.00000 þ 
PIT Dif, Lat. - S_—_ = 2674 = kgs mma ET | 


M,Pes, | , 


"The Meridional Parts anſwering to Lacie. Lf iS 0 North, are — 3475 
ich ſubtract —— 2674 


Cl} pure 9 rt f Tex: vectais nei Fo / $01 


Againd which, in the Table of Meridional Parts,” is the Lickude'd a} 


139-14, which is the Latitude of the, Place, North. 
2 15 5.0 For the Difance, . b 1 
The roper Different of Ladinade!is 2206! w_— 
As fc, Courſe: Sno 5B 57 i. engoi-Log. 9.79934 


To the Difſevence of Laticude... (806 m————— 334360 
So is Radius ——— — — =— ————— 10,00000 


To:the Diſtance =——— —— J$OL mmm _ 3-544 q 


JC &h7 > - * Pooblem VI.” 


Latitude, the Courſe and Diſtance given, tf heater 
\ Ons Con, 


« TY Im. 


L 
"+ Ship" e $o® Notth, Gals $. Ww” 550 "5 'or 
S&W.z -and ſormeneat more Weſterly, 3505' 3, 1 dewand the oder 
Latitude, and Difference of gitude, © : 
NG Teac] 20 F eaga a The Operation, VG tp i F: 
Sree; DDD Lie... 
5 Radius ——— ——— =—= Log;Þoodo0 
"To the Diſtance, ——= 3505" —=m==o—onmnndkn J.54467 
$o is {c, Courſe, — 50?. 57 - __—— -— — $.79934 


- ' To the Diff, Latitude, 2208 — —— 3. 39003 


The other Latitude is 13 deg. 12 min. Narth, 
- The Mcridional Diff. Latitude i is 2676 min, 


For the Dificence of putaEs A 
As Radius —_ — _ wn —— Log. 10.0000 
To the Meridional Diff. Lat. 2676 ne nnnnnnnn 3.42749 


. Sos t. Courſe ——>- $0? 57 mwn_— _— 0,0 


; Tocke Diff. of Rs he TO OP 1. $3835 


a E _ n "'Þ oble "VII. ugh ae _ 


IRONS both in one Parallel or Latitude, and their Difference of 
| Longitude being given, to find the Diſtance between them. 


oppoſe two Places bot#in the Paral Parallel or Latitude of. 50 as, as 
| -_ Vs of Longitade 70 dag../l derhand the Diſtance between 


{& As Radius | 

| To Diff Longitiide 4200 min. — ———— — 3.62325 
d Sq.is (c. Latitude 5p deg, ———————— 9-80$07 
6 To he Didance 2900 Min, ——— om m—— 3-43132 


CO ENC.TC1\ TT -2706let wap | A 2 
I Two Places both in one ni er Diflance © given, to find 
+ oo Oifference of Longitude? i $7ag 2afraft.þ a5: T7 ob 


xJ "HE Example. 


pa: ON 
| E Dies of Langhnde,” 


be py | y 
; The L, ation, 
As ic, Latitude go deg, —<—_— CI Log. 9.80807 
To the Diſtance, 2700 nin. ' [Eee 3.43136 
So is Radius i— mm mms mr nm "<= 0.60000 | 
_Fothe Dif. Long. 42007 min, — 6 f 
_ : Pioblem 1 _-- 


Two Places ficuate : both i in one Parallel or Laticude, heix Diſtance and 
Difference of Longitude being giveri, M, > find. the Parall j! of. Latitude, 
Exampl e, 
A Ship failing due Well, 2G ent, Wnicft 
. - her Diff. Longitude be 4200- min;--— - - | 
Þ 95" 1% 0h Latitude the Ship fails in. / /}.... 1 


——— Operation. a 
Kei ondeeace einem blomophanhg Lb Log. © wids5hg 
To Radius — TI" "Ta — 1 0.00000 
"3 Do ener po Eee nn 242436 


1s 7 d "If : Ip ws BA [3l3& 4441 = ? & way OW? OEC 
The Defirine of Spherical Nigks applied in P KOBLENs 
wk Great agnt——<— PR: 5, 


RG X 


wy hs us % 


qc 0697 WK | re nmT;T \ 
Echo it be hardly poſfibte for s ont 4s adPtgh the Arch 
A* of a Great Circle,yet it may be of advantage-to 
ly near it, cpeciulrins Pazallel (or Eaii and Weſt) Courſe. 


5 ; Problem. oct obs of hotteanct? we] 
; "Two Plc differing only in Lingitade 9ST 
66.4 Example | 


_ "F.., 
« 


, nd te IA RS ee 5 
- het, Ker: - 
% 
= 
_ i 
6 , 
WW. 
” "ot $4. | 
yiroe _ $i 


. "Ship i he MF 7 c Fs” 6 &ro-a Portin the. 
fame Parallel, w ſe Differchce of Longitade Wake, iS 47” > 1 demand 
the Angles of Poſition, the Diſiarice in the Arch of a Great-Circle, by 
what Latitudes and Longitudes the Arch ſhall paſs, likewife the Courſe - 
and Diſtance from Place to-Place;' according-to Mercator. ' 
© Let Arecpreſentthe tat Place.” © 
E the ſecond." SE Mgr. Fig I2. 
1 1; The: Operation: © - 
- To find: the An lesof Policion, BAD and BED. 

The Oblique-angled ig ns ngle ADE- is reduced -into 'two 'equal- 
Right-angkd Triangles ABD and E BD, the Sides and Angles being 
equal; therefore in cither of them there is given the Pemſe » « 
the Argh at.D; to find the Angle at A orE. 

In.the Triangle ABD. -: O. 


As tc. ADB 23* 3 = co — —-Log-10.36176 
To Radius: — - —_ —— 10.0000 
So is ſc. AD Jo 00 ——o—— ———— 9. 
| "Toe. BAD 0, 3% mp ptr earn oP? 
oabnnites "50 91 ORIG, Tl! the Olde AE.” 
| In the Triangle ABD. 
| "As Radins—— ond ———[og. 10.00000 
To. DA 40® oo! CC — — 9.60807 
15)$08GADB '25;- irabin habiLoo ate matt on fon 9:60d70 
TO NB rg re ern nn - 94677 


AB ay ©5717 being Joubled, produces - 
'AE —29 42, or 1782 thin, 
os --- o$ To figd - the Latitudes by - which the Arch ſhall pa pe at every five. 
| Deg recs of, Lougiti tude Rs Ay repreſenting the ort.. 


xg You muſthad.che greateſi Latitude by which the Arch pales, DE | 
'F In the Triangle ABD, -7 
? -2AS tc, A Dennis 400 __ = Log-wonfe | 
To Radius — ——— = —_nncmnmnn = —— 0.00000 + 
Sois ſc. ADB 23 30 — 9.9, 
Tot. BD——37. .35- om — 6:1 


 TheCompl. .of BD Go go) ga 25 the great Latnde, 


7a- 


De 


\ Serondy, ct find SN ſe I h 
- Sting inde. Gom DB 23.30 


+ 


———+DB...18.30 


LW wap deg. from——. . 18 30 
Remains - 


BDc 13 30: L 


wn 


And ſo for the reſt, «follows i in. the Table, 


2 DB 18 30" In the Triangle aBD, | 
+47 Be ©: 4 To find by what Lititude the Point (a) paſſes. 
Bo! 03 39| ; As Radius === Log, 10.0000 
: ot 30>- T, | / 
PHE ==, 
"'BDk o - To tc, "Da 39” 04 10.09067 
BB 1 )______ 


The Complement of Da godeg- 56 min. North, is the Latirade of 
the Point (a.)' 


+ >.» > > opt acal 
in the f@abſequent T 
Lat. -5 Thirdly, Having the Latitudes and'Lon- | - 


| : 50* oof \ gitudes by whichthe Axch palles, you may 


$ 
| $2. 


50 $6 | tind the Courſe and Diſtance from Place to 
51 38 { Place by Mercator. 


an hs - 3 So to find the Courſe and Diflance Aa, 


oe] hag "There is iven both Latinides, 0 
4 5 North,-and 56þ *.5& North! - Y 
gr $ue 


' $1. --14 And the Dideeence of Longizade, 5 & | 


- --7 v7 _ Wett, 


* The Meridional Difference of Latitude is v7 minutes. 


Fot 


» 2 D252 


wo Ott ATW PI Rs 
YT Le 
i pigs 


: #3 p 4 ih "WL SM) 
Sn SRP CAE #634 6 a6 . 
$5 SR 445 on - L to # 
WY EEE. wo 4 
: 2 '% 5 = 
{1 $ Us a * 
; 5 o - 


Bona Mb CDDS s ho I ie © Me + Rue E 
; yy hs 
; "x 
«K Y : 

"= 

 £ z f - 
+XL] - 

Py 


\.- vs 
- 


= I. 
: PIR 
SE &+ 


E . : | | ; 
F4 "IE - mes M % ad Ty a4 Y 
GED EM ” E * 7 17S bh A a 
> 0 Re % j ' 
NENT” - 49777 
'For- the* 
© * » 
_ 


, 7 gt {ata en rn Ht”. (06 | | | 
As Merid.-Dif#."Lat; M8 [33:03 $2 wy - we 3 1.939 - E 
To Radius — ——— = tpitto= nn—_——— 000000 


++ S845 the Dill, of Long, 300m JL 2.15712 
b = bORG £. Or THIN : : , ; ——_—_——__ 


"F324. 


: 


Ft, DAB 7511603 1 For. the Diftance: 6 231 6 4HIF- , 


. 4 - A | 2 k yi I i 9311 Ry 
To the Difference of Latitude 56 —— — gras 7 
So is Radius = POET all IT Fo 


To the Diſtance — — ——; 200, ———- 


2.30304 


| Aﬀeer the fame miner you will find the Couſes and Diſt | 
ce, &c, as they follow in the Table, 


Dem ———_— 


Plates,” 0 : Courſes. Dif. | 


From.Atoa | NW 73-49 | 200 | 
From-a toc N W 77 13:| 189 | -1 
From c to e N W 81 28 188 
From e to f' &.. W 85 02 184 
From f to g 


" 
£7 - 
ue ” 


w_ 


- But +in regard moſi-of-the Courſes ifore-found are fo near the Weſt 
you mayo -W.N-W-9r7', wil you are in the Lathude 55* gr 
North 3.and then. W.S. W. 917 min, further, you will arrive at your 
Port.- By this means you will alter your Latitude almoſt fix degrees, and 
the DiRance is but 52 more than that of a. great Circle, and not above 
22 min, more than the Parallel or Weſt Diſtance, ' 


- "Pzoblem 


% 


's 6 
2 FE 7 L A v9 
3) Won by 2 . TH 
he Il ; 
«_ # - on +. & Y 
$ uf LT : 
Two Places differing both in Latitude and Longitude. *- - / 
- v <4 Pre a 65% 6 mr es" WO : ? 
4 $-" : Na: 6 » G Y* 


-"Gappoſe the two Places to be, one in the Latitude 36* North; theother 
- in the Latitude 50* North, the Difference of Longitude betweerr them 
68* 'Eafterly*-I1 demand the Angles of Poſition, the Diſtance in the | 
Arch, the Latitudes and Longicudes by: whith the nal Ae and the 
Courſe and Diſtance from Place to Place, through thoſe Latitudes and 
Longitrides, 4 g to the true Chart. 

© 'Let A repreſent the firſt Place, in the Lat. 36". : 

_**E the ſecond, inthe Lat. 50”. _ _ Plate 11, Fig. 13. | 

| 8282 The Operation, | 

. Firf, Tofindche Angles of Poſition. 
In the Triangle ADE. 


SS) Sf3 


wa, 


ADE 4 oo 
« 00 . .. +ADE_ 34_ 00 | 


=> 
\W)] 
Y $0 
- 


_— : ” r ; mtr 
Sam, ' 94 : 00 2 Sum, 47 ' 00 
Diff. 14 oo 3 Diff, ©7 00 


«- | o 1 aiciths Co. Ar, | 
ASC Za ADand DE 47 oo —-Log. p-13587 
Tof. Xo. — — — 07, 00 ————— 9.0858 
Sois tc.) ADE—— —— 34 00 ——— I0.17l0 
Tot. :X/vVAandE — 13 $52 ———— —— 29.3927) 
PE BE 10h. T Co, Ar. 
As fe.zZa*%ADand DE 47 00#>———lLog. 0.16622 
.To ic. + Xcr*. O07 OO ———— ——_—_— 99967} 
"Soistc, + ADE 34 00 ————,7o 
Tor.+Zyy AandE - 65 08 ——— ———10.3339 
. AIZvvy' 65* 08! | 
IXyy 13 52 | | | 
Sum, 79 oo AED . IF 
but : "37 DAE >The Angles of Poſition” . 


nn | Secondh, 


0 : "Ne -- i (1 & ? $34) vr} z£ & + 1 
$ poallti6 faldha __ Binang, 611497 £ iT 
; ib Triangff ADE; ©" nc 
Þ mh 1 
Ser AED cones. ———————_ Log. 0.00805 
| Toſf. AD —— 5s. OO on a—_ Ry wes Oo OR 
So is lf DE - 68+ cn — 9.96716 
To. A — 4s | 5o < NOI b—ig—z9.88317 
The Diſtance is 49 deg, 5p min. which redagobinco inutes, makes 

2990 minutes. | 


Thirdly, T9! find the Latitudes PEEF by which he Areh paſſes, 


_— - eo I. - 


Firſt, Fing the greateſt Latic ude by which the Arch paſs. 
In the Right-angled Triangle ABD. 


ZoooTo {AD —5,4 00! mewn ne =— 9.þ07 96 
= :80 is f- D-A-B-541..16. —_——_m———S- — 89213 


Dy ; 39 thy: 07 min; whoſe Compl. 50 deg, 53min. is the great: 


RE... 


Sreendy, * To find the Vertical Ages ADB, and BDB -- 
rata ro ighy Jaohus ABI). ii 


em. 


As tc: fats 515, 16}! = 


- —— =Log:*9.90 


ay nog _ : 


» Fs {To Radius.»— C—g—— 


— 


- Sois ſc. AD 54 OO — 


— EY (9.76922 


uatFG 6: ADB'53 146 ln = _ 5.9.6 99 
© bc Fr: ADE. of | = | = 5 I} 
| = ! i 
- Subtract ADB 53 4%, + Sl _ 
«<0 7 —_ I 424 ge | I | 
< beleret c 


| Diwrapho wide {rom Az. you reſoly 
rlangles B T An —_ woe re ? 


wi L | 


c % 2 : 


ſeyeraf Rigp 


_ AMOS, 


KA To find the Latitudes by phich t 4 


7 


6 — * 
S 2 
"i 
- 
; 7 t 


Wong SR IBS, ETIE 
- % , %p- 
; N. 
, + « 


Sabrring fr fam ADB 53* 46” 
BY ger MP = 'ADb ” 46 
tracing five deg. - = 0p; 4 
Remains bDB 43 46 
Soof the reſt in the following Table. 
8: T3375 , FDT 13 96 
| BDb 43 46 B D i 08 46 
FB D ec 38 46 B D k 03 46 
4 B D d 33 46 B Dl or 14 
I BDe 28 46 B D m 06 14 
38Dft aca i BDs 11,146: 4. 
1 B'Dg 18 46 | Rid oaron Þ 


Io the. Triabgle « D B. co find by what Latitude 
the Arch paſſes at the Point « 


MED 2: X 39% 07! Log. -9.91018 
*To Radius-+ ——— -— ——)10.00000 | 

= is-ic. 4D B-g8- 46 =——— ——— 9.8189 
»To' tc. &D — 50 59 =" 950879 


b, 


+ . 
_ . 
” Foe 
M2 4. 


gow 4 
SIP bod 
— 


| 
: 


| Whoſe Compl. 39* o1/ is the Latitude at «- {4 
Aﬀer the ſarne manner are found the Latitudes of the ſeveral ho 


6 <6, Oc, |a5 in the ſubſequent Table, 

; Fo Fourthly ,, Having thus the Laticade 
[nd 1 _ and ; pus Ia of the Arch, you 
Ot bs on by | may find the Courſes - and Diſtances | 
b qr 36 | 1 ROENG to Place, according to Aer- 
£1. 43-—47—-— 15 | 
445 37.| 2 | "Soto find. the Gourle and Diflance 
f 48 22 | go | 44 
E 49 20 -- | Both Latitudes are 36 deg. and 4% 
'þ $o og 40 _ min. 

i .50 33 -| 45 Differerice of Longitude 5 deg; 

£ | fo o | P | or ou: Difſexence of Latirude 

* 443-96 þ 131 min. is : 

a jo 23 45 | The Merid. Differeice'of Latitud: 
228 Minutes, 


| 


75 


Aa rk Di La, EY —_— a — Log..73573 
—— 1000000 


© mw DIE Longlae z00 VR PETER: LIL EITY 2 47712 


1 
oY 


---Tot..Couſe.52* 45/- - 10-11919 

| For the Dilance.” 

As ſe. Courſe 52 45 — —onntgnnmnm nnn—Log. 9.78197 
To Diff. Lat.——181 — — —_ _—_—_— 2,768 
So is Radius EET n=——= ————1 0.00000 
' To the Diftance 299 ——— wm con _— SO. 


Meche fame manner you may find & the Courſes and Dittances, PR b, 
ab cd &, as they follow in of Table. 


f Copprenerey hat aoeenny ins T 

From 4 to « | NE $52 45 | _ 
From & to 6 NE 55 54 176 
From b to & | NE $59 10 255 
From c to d NE 62 40 239 
From 4 to'e N E 66 os.. | 226 oy 
Frome cwof, | NE 50 of 313 a 1... 
and Lia, NE 73 39 i005: a4 
From g to NE 77 35. I99 
From b to 5 NE 8r oy 193 
From 5 to k N E' 85 14 92 
Fromk tol @] NE 89 ©o2 177 
From | to m S-E 87 19 192 

.-] From am to, = S E 83 og -| 193 

= From-» to D S E 8g 13 | 117 | 
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The Doifiheof he Sphere Containing” 
«1 al Fioblemns 4 gd by mthe A om 


"2 - at "I noiing at PTA py 2d. 


So 


_ SAG box 4,1 L 
| EMIRTL Ml, : 


"a = - diametrically oppoſite to one anot Fi Se le-in our: 
= ,- els tn or Bp wich the 


© Me i" ot = Ling | fo the lower OE ati 
South or Antartickh, Pole, ted bh with'S. 

The Avic of the World +srr imaginary Eine drawn from Po ah 
about which the Diurnal dation is pertormed from Eaii to W 

The Meridians arc great Circles concurring ind" fnferſeing dne to fe 
nother ity the Poles\of the World 3.,asP E'S, and PcS. 

The jal, or' ' Pqudthr, is a Great Cercle 9 deg, (HKaane "Wi 


the Poles of the World, ' Euttm the Heridians at Ri ing oa 6 di-+ | 
uth Hemt- 


ws pod: World i Jn two | &, called the, "North 


mi hots: ahd Libra. pd making .an Angle therewith: 
xt. of'23 deg. > lhe repreſented by gle 
The —_ by Into 'r2 Slgn, each containing .39 deg) whoſe. 
nets bo llow., ns d 4 


Cha A: ; | bz? 
Tian wo. ; I h 4 porpites ,. m 
c T 
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Gemini - _ Which N- 4 Sugttarins-, 7 


= Cancer - ther: Signs; | Capricornws 'vy Signs 
of nun | -Y 27 _ Aquarius % 
5rg 0- : MM; Piſces- XK = 


Planets make their Re= 


on either AdebE. 30s ptr whicti fpace 
volutions... 'Tisdivi diſtinguiſhed by: the. twelve Signs. 


HE Pole af the World. are_two fixed SH Inithe. ares | 


Tie Bund Lb Gvent SBele coſfing the Ehuinettial 3 In the ewo-. 


The onkom 


back is a Zone or Girdie hs his _ degrees of Latitude- 
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ky : A ? > IT. FF thts IA £ 4 
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Cf : 4 ; 
T7 Y Went 
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d 4 47 
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F 
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9, = ns 3 


bY pF Dr. al 38 le. Sin ESL CHAS oo 
Peg hy by rhe” hy of Edittr and Faris. = called: the 
| Solftivial Colure, Þ = $ Wy. 

Sf Pero the Erb pct re two! Points, TY A, diBant pines tg 
f Wortf,”as FL ITSLES 
YThe T3 opicky ate te [half Circles” paralk;1 ta a Og ik tal, and 
gatt 


diftant therefrom 2 EX 39, limiting the Sun 7s Sek ion, ;7 
"Phe es pick, pulſes by the CBnnlog.of aner, and. is: called 
tie TYopich of Cancer ; 


The Sexthern Tr ck: ml y the beginning of Capricern; "and is 
called the Tuntoh of ©: Fo db ” 4 a ; 5 
The Polar Cittles it two fmall Circles para c to. vinett} 
a#i#*Viftnt""tHeretrom. 66 deg. 30 min. and fi om . the Mieke of the 

vos ry dg. 30, min. 
That which 'is. [adjacent,, to, the Narth Pale, Is: ellen. "the ri 


Wot "5 G dl. 13-031 ATI LIESS 
| 'other the' Antartich rele Oe dc Wavatt 14D: 


th and Nadir-arc two.Po 2 DUE AY 
"Te Fink Uk” Vertical Poins, or ns Po at ONe,OUr Bends 
: kw eo direRty oppoſit te thereto, as N I 
Azimuths, or Vertical Corcles, axe $\ of the. Sphere, 
og and” HENS. ea ROE rg if age - Nader - 3-28 


S] 4 Kr | 21 4 
WILD is' a" Seal Circ FEES , Jiſtan tp he and 
Nady, .cattin og tl, NN. wolhgs Right, Avec les, wn Fa ln the. World 
ito” two equal Parts, 'the Upper and viſible Hewſphere, and the Lower: 
and obs: N08 Circle i is repreſented by HR. 33.4 
The .4 an,of a 'Place, fs that Aeridian "which 1 paſſes by ths | 
Zi be Ke  Plage,, as P.ZSN, 
63  Almicant| or Para of. Altnude, are "(mall x Yori Pa- 
tothe Horizon aw, '-» paſs through every Degree and Minute 
of the Meridian, traoes the Zenith and Horizon ; as BaF- _ 
"Pavalltty of Latithds," or Declination, ate {mall Circles, paraltel to the - 
al: They are called Parallels of Declinetion,"in xeſpet .of the 
Sun or Stars in the Heavens ;, and Pargllels: of Latit ub, in, reſpect; to. 
any. Place. upon the Earth, {2 


59 ] 1 | - clipt | þ . . ng | 
1c with «he Eclipeick, , and is counted. Fog i Nontrwad Or Sow 
ward, according to the Situation of the Stax. - TRIS 

Longitude on the Earth is meaſured | by an Arch, of ihe Equinot 
contained between the primary Meridran, (or. Meridg.an- of 
where Longitude is aſſigned to begin) and the Meridian of. any other 
Place, counted Iways Eafterly.* | | 
The Longirude of a Star, is that Part of the Ecliprick which is con 
| rained between the Star% Place in the Ecliprick, and the beginning of 
| Aries, counting them according to the jorge pol the Signs. 
© Altitude of the Sun or Stars, 'isthe ret y tpi contained 
betwixe the Center of the Sun or ind Ba | 
| ſion is the riting of any Star, or any WOT the 2 Equineltial abore 
-the Horizon ; and Defienſin! is the ſetting thereof. % 
Right Aſcenſien is.the Number of Degrees and Minutes of the Equs | 
.noftial, (counted from the CONY of Aries) which cometh- to the | 
Meridian with the Sun.gr or with any portion of the Ecliptich, |þ 
Oblique Aſcenſion is an ten! of the, Heng, 2917 between the beginning 
of Aries,” andith.t part of the Equinettiel,chat riſcth with the Center of 
-x Star, or with any portion of che-Ecliptick, in an Oblique Sphere, | 
Oblique Deſcenſion, is. that part of the Equinettial which ſets there- 
| with, | 


' Mſeenſinal Difference is an Arch of the EquineZtial, being the Difle- 
rence between the __ and Oblique Aſeenfin. | | 
The Amplitude of the Sun or Star is the Difiance of che riſing or ſet- 

ting thereof, from the Ealt or Weſt Point of the Horizon, 

Parallax is the Difference between the true and apparent Place of 
the'Sun or Star z ſo the true Place in reſpeRt of Alcitude is in_ the Line 
ACE, or ADG, the Syn or Star being at C or » A 

| Plate 3. Fig. IS; 
And the apparent Place in the fine BCF, or BDB, . 
Br Wag Angles of  Parelax ae "ACB, * or ECF; and ADB, or 
In this Scheme, ABK repreſents a Quadrant on the Earth? s Super- 


.hcies, 
© A the Ceniter of "the Earth, = | 
is 2 tha the Earth's Surface. 


Refr aftin | 


dA dd 


Fc OE i cules "by he 
. | File Fas 2 Vaporous Thic s, 
F of the Air neax the Earth's Superficies, 
_ Ke! .1 - whereby the Sun and Stars ſeem -al- 
— of '[, 30+ oo! | waysto riſe ſooner, .and et Jacer than- 
7 a 30 | really they do... 
z— op Ie 
Cog 7 a0 20" ' * © In the Laticude of 55 Degrees, 'and 
=o Ir - 00 thereabouts, it is allowed to be as 
"BAK, ? Jo '00 + | follows inthe Table, .although-1 it mw 
+ a” | 3X 0+. Oh. ; FE BY the Weather, | 7961 
HF $8 : 18: & « 
wP7 oY =” = KS "Andin Te tn if 
"at. "%g "6: Rath been obſerved to be greatere 
1.30 --f _$2.3.30- The Ute whereof is this ; 
5s i E rhe Aldrade obſerved were 
3 + B ; the correſpondent Re- _ 
7-3 - | Hare” min. 30 which 
Foy: 4] $5:208 ſubtra@ed”; From 10. deg- 
1" 2 '30 mainder 9,deg. 54 min. 30 rue wif 
4 2F* .4 2 0©0 is the (1 true  Alitde, F 
18 ti. 3 .-þ: | 
19 © 30 - 
2C 6 oof 
DO22.01 — 6, 8 
Wo odenoencd Problems, 


66's wo e " Pzoblent 1.. 
HE Sun's Place in the Ecliptick; and greateſt Declination being: 
| given, to find his preſent Declination.. " OY ; 

A } noms. Fl 
Sun's Place being in-26* 41" of Taurw, and-his greateſt .Deelt+ 
—_— 6 the Angle of « the Eclipeick with the uinoBlial, 23" 30' 5 tor 

his preſenc Declination, =þ Plate-3. 'Fig. 16.- 

M. Is: 


A 7 LEY = 8. Day "tw; 
4 \ the Right-: 9 LEO 


potenuſe 56* 4 7 rt SR wah 
bpk Gn etc SE, by the t ener oa 
Leg: BY, pe pteſent DEED - ; = 


44" SW > Ars 4 P IZ571 I: 


—_ > Thwafare the Fropeioven and Operation i SY 
as i. fy Radius oasxchc, WTO CITE FT AO CL =Lþg. 10.00000 

To. BYyG 23%, of, "hk Sup ' pearl Decliqat j—19.60þ7 L 

So is YC 56 41, the Sun's Diftange from i F— ;9 -9202 

? T6 "1 BC 9, 2$,, the preſent Declination N. +—- 39.5247 


+ Db That the Sun's Diſtance is always accounted -frojm the. nedreſ 
of the EquinoQial-Pokin, "Ariby or Libra : therefoxe if the Sun bd in 
the Northern Signs, Ares, T,. aurus, or Geinins ; "or in the Souther 
Sign, .C apricorans, "furl, '6r Piſcesy his Ditian i is cape from 
Ariegan 6315 5c , 

But if his Place be in the Northern Signs, Canteh, Lego Firgos -6r in'the 
Southern Signs, Libra, Scorpio, or Se, is reckoned trom Libra, 

If the Sun be in the 0 his Cans is Narthetly; 


# in the Southern Signs, Soutber k 61 
LIT "Exam F-:: 26d | 

- ffhe Fut's Place'is 22 12! of gow + hs os [pectiavlion a 
3g” ze 30 z to find his EL Declination, | 


ST Plate 3. Fig. 16 
The Sun's Diſtance gil ay is 37 deg. a6 ih, | 9 i 
The Oper atiqn. dil > 26 


In the Sh: 2 Triangte yy DF, 


As Radius T- . ——Loeg, 10.00000 
To f, DYF 23* 30', the gre ateſ} Dedingt . 9.60070 
. Soisf,YF 37 " 48> e excl Declin 0.78739 
'To f. DF 14 os, _ Rn — x9.3880g 
You may nd the Sun' ; Place by, the  T les jn a arbdatinn | 
Kats) : ; rat 


" Problem hag an bat ws 
"lace given, to 'Gagffts Right- Aſcenſion, .2 ff 
(Sis Ng indy ivcpagladed: by: Me, rem, ils 
ble o', ther  andgh 


vel ; em. 
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Ewing 


O84 1 FE. Peſo] g4 m5! 
«ll TE Term, ${33- £15437 22 213 1 

| Tel ir ig plas: gd 
INT Hanged Tri nt LEY is given the Matone 


agjan_” —* Token 


—— 1 


The Sun's Place 


. © $6# 4. 
Go CBC 23 30, the 
2 7 t, VB , I 
= OC 7 @ cRwample 2. 
8 The Sur'sPlace i 229 127 of 
F 2: To-find the Right-Afenſion. ;- .. 
= ; E ap (KiB 2 mon inter; The Oper ation. 4 
Þ ed 17 hs Blahengled Frigate 
Tor. yE— 390 ! 48/, the Sun's —— 
Soi, DYF23 30, the prexreſitDeclination 
"Tot. 4D— 25, the Right-Aſcenfion from the _ 
35 25» No Ee Fo inoRtial Polar _ 


Y This Proportion nds the 
"Og pe-enon is vo you & 


Pioblem 107; 


Bas s Declination given, to find his Place or or Longitude from 


The Sun' s Deinaion rn encreaſng 
Toſultd his Place. : ; lads'F 32% is Lo w TI 


«017 


= 
W'r 


»ftOT Ng 


\ QT gr due AG San $0r0h,jh 7 as 
vſe 'C VEE. fa pt Gu" 


« Dilance hors Y ng » 


_ E 2? þ by * M (3 3; 85D Wy Lu 31 
antion- my Log. . 92.66 2070 ff. 
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Tot. i: Xyy DAI and ADI 06 56 moms — X9.055857 
wp Co, Ar. 


As 1 Zo. Al and DI —— 50 26 m——— 0.18 


o 


To fe. = X a®, Og 28 ——— —— 9.99404 
: Soistc, F AID - 60 16 -— 9.75676 


To-t. +Z yy DAI and ADI 41 29 — 1994668 
TIO The Angle DAI is 48 25 
O As 


.— I 
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: <4 | 
As DAI———4} 25 r—- OI 2610 
Toll DF ——-—— 59 $5 —— — 9.93716 
So is { AID —— 120 33; =—_— 9.9510 
To f. AD 85 02 — ——— 9,9 


2. In the Triangle ADB, there is given the three Sides, A D 8y dep, 
©2 min. the Diſtance between the two known Stars, AB 49 deg. o5 min, 
the unknown Stars Diftance from the Swan's Beak, BD 88 deg. 57 min, 
the Diſtance from Per/eus's Side 3 and the Angle DAB required, 

Plate 4. Fig. 21, 


The Operation. 
| 7-1 
AD ——— 85 02 Sine, Co. Ar. 0.00163 
AB —-——— 49 05 Sine = Co. Ar. 0.12167 
BD ——— 88 57 + Sum 111* 32' Sine 9.96858 
Sum —— ——_223 04 Rem. 22 35 Sine 9.58436 
2. Sum —_— Sutn 29.67624 
Rem. - 22 35: Sc, —— 46 28>Sumg.838:: 


Which being doubled, makes 92 56', the Angle DA B required, 
Which being added to the Angle D A I, the Sum is the BAI 141 


deg. 21 min. 


3- In the Triangle ABI, there is given the two Sides, Al 4o deg; 
58 min. AB 49 deg. oy min. thecontained Angle BAI, 241 deg, 21 
min. and the Angle A-1B, the Difference of Longitude between the un- 
known Star, ani Swan's Break; and the Side BI, the Compl, of the 
unknown Stars Latitude, required. 


/ 


Plate 4. Fig. 21. 
The Operation. 


«a Co. 4. 

AsC.3Zat. Aland AB -— 45 Oo! =— 0.15039 
To f. 3 X tt, ———— — O4 03 -—— $,34897 
Sois tc. 4 BAI —— 70 40 - 9.54512 


Tot, iXyy ABlLand AlB/oz oo — x$.54448 
% As 


Co. Ar, I 


—— 


ww % Wh  IA”+iF © 


—_—— 
- 


Io, Ne 1 pt 1 0A | WS Wo S - 


py 


WAH ee 3; WW «-*- 


: tude to be =: 24 deg, 59 min. 


"Whoſe Compl. to 90 deg. that is 6 deg, 03 min. is the unknown Star's - 
Latitude Northerly.  * | 


Star's Latitude and Longitude. 


tion South, 
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al?” | 97 "94" Bt3; EL Co: Ar. 

AS ZZ. Aland AB —— 45 Or ———— —— 0,15064 

To ic, Z X c1®, — O4 03 ———— gy 

Sois tc. BAI "JO. 4 -——————_— 41 

Tot.:Zyy ABI and AIB 26 20 — =—=X9.69467 
Buys \ my 


The Angle AI B'is 28 deg. 20 min. which added to.the Longitude of 
the Swan's Beak, vy 26 deg. 39 min, makes' the unknown Stars Longi- 


| ——_ ; Co, Ar. 

As {A 1B wn—————— —— 2 20 0.32367 
::;Jol. AB —— m——mnm——— 49 05. — - 9.87833 
Soisf, BAI 141 21 —— — "9.79557 
Toſ. BI —m—oanucin_e 6357 =—— 9.99757 


Pwblem RRT. 
The Meridian Altitude of an unknown Star or Planet, and the Di- 
fiance from a known tixed Star, being given to find the unknown 


Example. 

In the Latitude 51 deg. 32 min. North, the Meridian Altitude of an 
unknown Star is 30 deg, 36 min. and his Diſtance from the Star in Cephers's 
Girdle is 84 deg, 32 min. to find his Longitude and Latitude. 

The Meridian Altitude of the Star being given, his Declination is alſo 

iven, > 

For the Meridian Altitude ſubtracted from the. Complement of the 
Latitude 3$ deg. \ 28 min. there remains © deg. 52 min. the Declina- 


"Firſt, Therefore in the Triangle AOP, there is given the three 
Sides, OP 20 deg, 52 min, the-known Star's Ditiance trom the North : 
O 2 Pole, b. 


Pole, AP 97 deg. 52 m wn Star*s Diſtance therefrom, } 
AO 84deg, 32 nin. the Diſtance between the two Stars, and the 
Angle APO required, _ being the Difference of - Right- Aſcenſion be. 
tween the two Stars. 


Plate Fe Fig. 22, 
The Operation, 


OP 20* 52/ Sine m——Co, Ar. 0.44831 
AP 97 52 Sine ——————— Co, Ar, 0,00411 
= Sum 101 38 Sine —— - 9.990g8 
Rem. 17 06 Sine ——————————_,,4 
Sum :19.911$1 

$c;--25 23 rn n———_— Mm 9.55 


Which doubled is 50 deg. 46 min, the Angle APO, 


The Right-Aſcenſion of Cephens's Girdle is 321 deg.. ©2 min. to 
which adding 50 deg. 46 min, (the unknown Star being to the Eaſt 
ward of the known Star) produceth the Right-Aſccnſion of the un- 
known Star 11 deg. 48 min: n 

Secondly, Then having the unknown Stars Right-Aſcenſion and De- 
clination, you may find his Longitude and Latitude by Problem 1 yg, 


P2oblem XXII 


Having the Latitude of the Place, the Sun's Right-Aſcenſion and 
the Altitude of a known fixed Star z to find the Hour of the Night, 


Example. 


In the Latitude 51 deg. 32 min. the Sun's Right-Aſcenſion being 
228 deg. 45 min. and the Altitude of Aldebran 38 deg. 58 min. to 
the Eaſtward of the Mcridiang to find the Hour of the Night. 

The Right-Aſcenſion of Aldebran is 64 deg. 10 niin, and his De- 
clination 15 deg, 45 min. : 

In the Triangle APZ, there is given the three Sides, P Z 38 deg. 
28 min. the Compl. of the Latitude; AZ 51 deg. 02 min, the Comp], : 
of the Star's Altitude; AP 74 deg. 14 min, the Compl. — _ 

ec 
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|  pedination; to find the Angle APZ, the Difference of Right-Aſcer 
| Gon between the Merdinm Cali and Aldebran. 
| . Plate > Fig, 23s -þ 


* 


The Operation. 


AP, Sine 74" 14' —=>———-—— Co,Ar, 0.01666 


PZ Sine 38 28 = — — —— Co. Ar, 0.20617 
z Sum, Sine 81 52 = mn mmm mmm 9.99561 
IP Rem. Sine 30. 50 —— om rome mmm nn: D,VOQT7 2 


| | Sum, 19.92817 
SC, 22 59 —— ——— un, y.96498 


Which doubled, produces 45 deg. 5$ mit. 


-This ſubtracted from the Right Aſcenfion of Aldebran, leaves 18 deg. 
12 min. the Right Aſcenſion of the Mid- Heaven. Add 360 deg. to 18 deg, 
12 min, and from the Sum ſubtrat the Sun's Right Aſcenſ, 228 deg. 
45 min. the Remainder 1 49 deg. 27 min. reduced' into- Time, makes 
9.hours 57 min. 48 ſeconds, the Hour of the Night ſought, * .: 


| Problem XXII. 


©. Two unequal Alcitudes of the Sun taken in one Day, with the Time 
between the Obſervations, and the Sun's Declination being given z to. 
find the Latitude of the Place of Obſervation. | | 


Example. 


The two Altitades are 43 deg. 06 min. and 56 deg. 34 min. the Time 
between the Obſervations is 2 hours, and the Sun's Declination 20 deg, 
14 nin, North 3 to find the Latitude of the Place Northerly. - 


In the Right-angled Triangle A BP, there is given the . c 
AP 6g deg, 46 min.” the Complement of the Declination, the Angle 
APB 15 deg. half! the Time between the Obſervations, and the op» 

Plate 5. Fige 24%. 


polite Leg AB required, 


Ye" TR Cr 73> 
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© & . VII H 4 f ? ? & 
2.3 n «a .4 *- 4 þ 
P $* : * I Es ; 
. 
y be. Oper ation.. \ 
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As Radius ———_—_— —— 10.00000 
Toſ. APB 15* 00! — 9.41300 
Soisf. AP 69 46 — ————— 9.97234 
To'f AB” 1403 — TE AID ee PE E$534 


Which being doubled, gives A E 28 deg. 06 min. 


Secondly ; In the Oblique-angled Triangle APE, there is given 
the two Sides A E 28 deg. 06 min, EP 69 deg. 46 min, the oppo- 
ſite Angle A PE 3odeg. 00min, and the other oppoſite Angle E AP 
required, 

Plate 5. Fig. 24. 


The Operation. ; 


es Sf = . Co. Ar. 
As fr AE——:28;06' om nn dn. 0.32697 
To f. APE'30 00/ —————————_—_— 9.69897 
So is f. EP 69 46 —— ————-——— 9.97234 
To f. EAP 84 54 LEE ng — - 19.99828 


"Thirdly; i the Ob] Jue-appled Triavgle A ZE, there /is given the 
three Sides, A Z'33 deg. 26 min, the Compl,/ef the greater Altitude, 
EZ 46 deg. 54 min. the Comp]. of the leifer, AE 28 deg. o6 min. 
and the Angle E A Z required. 

Plate 5. Fig. 24. 


FE at AT S8 1", *7 "The" Ofer tion, . 


Tat. -Bine- 33? a6! ENTRE DEANS Co: Ar. ©. 25888 
>] Sine 28 ©6 —— Co. Ar. 0.32697 


The Sine. 54 13 ———_———— Log. 9.90915 


Is. ; Sine. 07 19) romp moto — 9.1050! 
Py # _ath | "—_— ELF 2 fy 151 Su, 3 x9, 6000T | 
Sc, 50 52 , k- ' Sam, 9.80000' 


Which Joubled, produces EAZ 1019 44'; from which ſubtrac- 
ingEAP 84 54's there remains PAZ 16® <0/, 


Fourthly ; 


" — Mw tt ca YL 


——— «4 - £4. ny 


[rl pyDaeitevt he Vyhere., | 
s Fourtbly In the Oblique-angled Triavgle A PZ, there is given the 
' two. Sides AP 69 deg. 46 min. .AZ 33 deg. 26 min. the contained 
'  AnglePAZ 16deg. 50min, and thethird Side Þ Z required. 
4, OE ___.. Blets:51 Figs 24. 
, The Operation, 


A5 Radius on—— — __ _ 10.00000 
Toſr. PAZ —— 16 50! —————>—————— 9.98098 
So is AL =—=33" 26 ———— — - 0.81968 
To &; of a 4th Arch 32 * 17 — nent dnt nes FD BOOGE 

4 "Y Co. Ar. 

As ic. of the 4th Arch-- 32 17 —————— -—— 0.07293 
To ic, of the Refiduali 37 29 wm ——— 9.9956 
Sais ic, AZ ——— 33 26 annny— - —— 9,92144 
To fe, PZ ——— 38 26 ———————-— 9.9393. 


-- Whole Compl. — 51 34 is the Latitude Northerly. 
Poblem, XXIV. 


# Two unequal Altitudes of the Sin, and the Difference of their Cor-- 
reſpondent Azsmuths taken in one Day, and the Sun's Declination being: 
given ;, to find the Latitude of the Place of Obſervations. ' 


/ .. Example. 


>The firſt Altitude is 43 deg, 6 min. and the fecond- Altitude 56 deg. 
34.min. the Difference of Azimmtbs 39 deg, 16 min. and the Sun's De- 


| Clination is 20.deg.. 14 min. North : To find the Latitude of the Place: 
| Noxtherly. 


* Firſt; Inche Oblique-augled Triangle AEZ, thete is given the two 
vides AZ 33-deg. 26'miu. E Z — 54 min. the contained Angle. 
AZE 39 deg. 16min. the Difference of the Azimuths; and Angle 
EAZ, and the third Side AE required. | 

: |  ., Plate y, Fig. 24«. 
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= Y j<4 We C42 <:411 
ASCHE Zr. AZ and EZ 
: To : L'X'er8. 
Sois tc, AZE  =—— 19.38 ——- —— 10.4765 
Tot. 4XvVY EAZ and AEZ 27 00 —— T'9.70719 


etna RD | LY Co. Ar, 
© Ayſe. 2 Za AZ and EZ —— 49.10 ———— 0.1468 
Te 17 qc, IX ca, aw oy 


033.209 tc. ALE —_—_— —— 19 38 ———-— 10.4476; 


*7 % 
IS 
: 
Ll 


».# '£ 


Oo q 
40 10 


Tot. i Zyy EAZand AEZ 74 39 — 10.56145 
The Angle EAZ is 101*' 39", | 

x bh Co. Ar, 

As EAZ ————— 101 39 -— 0.00904 


To {. EZ ———-- — 46 54 — — 9.86342 
Sois GLAZE 39 16 —— -— 9.80136 


TUCAEL —— —— 0, ——-— 9.678: 
Secondly ;, In the Right-angled Triangle A BP, there is given the Hy 


potenuſe AP 69 deg. 46 min, the Leg AB 14deg. 04 min. the half of 


AE, andthe adjacent Angle BAP required. 
Plate 5. Fig, 24 


The Operation. 


As Radius — _ mr — — 119.00000 
To tc. AP 6g" 467. — _ — 9.56654 
Soist. AB 14 04 ————— — 9.39892 
Toſc.BAP 84 43 — . -- x18.96546 


-From-the Angle E AZ. r01.deg.:39 min. ſubtraft the Angle E AP | 


$4. 6deg-+42 min. there. remajns the Apgle Þ AZ 16 deg. 57 min. 


Thirdly ; In the Oblique-angjed Frian le 'PAZ, there is given the þ 


two Sides AP 69* 46', AZ'33* 26'\, the contained Angle PAZ 16, 
57," andthe third Side P Z required. 
! Plate 5, Fig. 24+ 
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To ic. PAD ————-26 57/ ms a re Y,9807 1 
Sois t A Z———— mm ——— 2 —— - 9.81968 
Tot. of a fourth Arch. ——— 32 16 —— — #9.80039 

1 Co. Ar, 

As (c. of the fourth Arch -.-——— 32 16 — 0.07285 


To (c,/of the Refidual — —— 37 30 —— — - 9.39 947 


Soigfe. AZ ———— 


I x ——— COS 


, Tok 3h DAI COIN 28 28 ————zg89z76 


+ Whoſe Compl. 


51 32 is theLatitude North. 
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tf The Ptofomalck Spttem, 


Prolomaich emis that. which was by Prolomy invented, and*-/ -” 
py Sp fixed as the Centte of the World, _ 


FulB- ay Celeſtial Bodies move joond the ſame-in their Di arnal bm Y 
Annual. Reyolations. 


The World is ſuppoſed to be divided orincipally | into two parts, Ele- 


- mentary and Celeſtial, 


The Elementary admits of four Divifzons. - 


The firſt is the Earth. 


The ſecond is the Water z both which "make -one entire Body or 


© Globe whereon we dwell. 


© Thethird is the Air, encompaſling the Earth. 


fourth is Fire, which according to the Opinion of antient 
iLhitained 


true rangi the AN 


Che oor; as you may {hs loming Sigur. : G 


P The 
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p x 


The Figtite of thePtofomatck Syſtem. | 


FO y 


we 9 
by L9Q 


-'" Theſe ſour Elements are ſubje& to: acantinual Change and Alteration | WT 
one into another, - 3tcording to the: Proverb, 60 W 3 


Onnia Sublunaria mut abilia. 


ES #4 
L494 7 
. LT 
vir] 


The | 


""** Ms Geftie Pao ther which is qa v7 theſe Elementary tow 
- yoldof all Changes, 'and is by the antient- Afronomers divided into ten 

4 Partsor Heavens. /UWI/19 2 EH 

| Thefirſt of which, next to the Region of "Tie, is the Heaven or 

Orb of the Moon. 

The ſecond of Mercury.  _ IK" 

The third of. Penxe, | 

The fourth of the-$#. 

The 6fih'of Mars. We 

The Jrngh of Jupiter. ; | | J's 

Thez wventh of Satwrn. : N . 

The Jeighth of the Fixed Stars. \ pe 

& ninch i is called the Chriftaline Heaven. | \ v 

tenth the Primpm Mobile. | k 1 


_þc Ma gnitude\ theſe Heavens 4 45 ki wn by their Courſes; 
Ff great Bodies hhinches rake toun the Poles of the Zoas 


hi Moon runneth rough the Heavens, by her own natural 
Py eſt to Eaſt, in 27 ys, 8 hoon. gf 


in 88 days. — "w 
o 4 225 days. þ 
Sun in a Year. ay, 
NN wo Years. 
Wea Years. 
ff Faturn in OYears. 
| The Eightb iehyer r rſeQs its Courſe, according to the Aftirmation 
| <a rabe, in 254% Jan; 


SE — 


Heavens arc —_ about upon the Axis of the World by the 

et Ces, which is the Primun Mobile, or Firs. Mover, by which 
rs cauſed Day end Night, and the daily riſing and ſetting of the 

t Lights, wit): *” 
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' This Hypathſ®yferives" its Name frimthei Author datreats Thi uf 
Brabe, a Nobttinati'of *Drrmart, the voſt fagousy O16 
vator in the World in his days z who by his own Obſeryatigrs Ale.reds: 
fy the Places of moſt of the Fixed Stars, wh'ichappeared in that Horizas! 
wherein .he, lived. This famous Man, according to his. preſent.appte- 
henlion, framed this Hypotheſis of the Heavenly Motions, wherein he- 
-Þppoſeth, that Venm, Mercnry, ars, Jupiter, Saturn-in their Motior ; 
reſpe&t the Sun as their Center 3 and the Sun and Moon the Earth; ant 
that Sarurn, in oppolition .to the San, js nearer . to the. a \ "$0 
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* his Hypotbeſr was firlt Invented:-by Pytbagerary' and revived by Ci: - 
nie, a famous Aſtronomer of Germany, who lived inthe Year 1500, , ._ 


, . £ < q 


Ts: 


*+44 That the Sun hr | of the World, in dr about.de-- 

Center of the Sphetvoſthe tied: fitars; 0 bath -np: Qixcular __ i 
but central only. | 'F” 
"2. Theprimary PTaeiF Re Tg proper Syſterris mes | 


ved about the Sun, aud 9a) Revolutions moſt” 
exactly in their PE eg AN 0 Wd "hae 


3. That the Earth is one = he Planets, and with her annual Motion | 
about the Sun, deſeribcth_JexDyb.in, the 'widdle between the Ochs of F 
Mars and Venw, 

4. That - Ml Plagets arc cadiathy moved about the primary | 
"5; hs relpedting their Bodies far: their common Nodesor Centers. | + 

5. Fat the ſecondary : 'Plark,-+ ven, is moved about the Earth Þ 
as her Center z wheee, "by-. reafor-af the "Inaual Motion of the Earth, F. 
ſhe hath not oglytclation co the Earth, but by doplequence to the Sun, Þ 

/as have the gfher Planets. 
as this pri See ihe wes is envjroned with' 
wn the "other primary Planets, 
have in like manner their” "Movin or Concomit g:Sencompaſling chem, | 
by, © ; | 

4 


The Moc of. te Planeta)y Syſtem. 


Firſt, Lt hl th bal 'E "Rfarich from: Weſt or Eaft, upon hi 
I. $4 irl the\ſpace of -twenity ik days, or thereabouts, 

Secondly, The Plane Mercury performs his Revolution about the E: 
Son in eighty eight days 3 which 1s nora in th Scheme with the Fi- Y 
ure IF, 3 "8 : 
: T birdly, The Revolurion of Yer | in 225 hiv. noted by the Fi- © 
\ Sure 20, < | ts 
\* Fonrthly,” The Revolution of the Earth with the Moon in on Wo, 
Year ; noted by the Circle 3 ©, FF 
Fiftbly, The Revolution of Mer in two Tous: ; noted by 44d. 
Sixtbly, The Revolution of Faiicer, with his four r Gotnpanions, o b 
12 Years; noted with 5 YN, : Fe 
Seventhly, The-Revolution of, SR, with, hifR Ring and Moon, is Q 

30 Years ;, noted by Yom Ln '" 
The Moen cixcumvolveth the Earth every Month Fupiter's for k-* 
Airpbdens him, in ganryoneeing che epactninytns 4 ® 
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The s pe. 


INN | 


AERTINT ASWS  Aaan a. 


. ; St "_ & 6 its, nin; inp thr +$-liours, DOES DES Hor CAKE RES 

b 22 yds mot hats des 13 hom. wth” 0 4 
" Duhind Tre: 
'*1Aldthe four cu ceo ia 16 days g a. 

' Satxrn's'Moon tnovesabout -him-in 16:days ;, and all yWs Meh. ro to 
. - according to their Revolutions about the Sun. 

"Sarum; Fipiter, Mars,” the Earrh; Fema and-Mercxry (whole Re- 


"Ther ar the Sun ouly,) arc called Primary 1 Planets. 
Pe that move 3gain)- about” Sathrn, ' Jupiter, and. the” Earth, 


Y : | | Oe Zen ta hath a Revolution upon her Equinoftial Poles in 24 hours, 
', from Weſt co Eft. 

The Secondary - Planets are/all of thend miichilels in Magnitude than 
| their Primary z and all the Planets together much leſs than the Sun, 
| from whom they alt receive their Light, Virtue, and principal Power of 

' Far without the Planetary Syſtem are placed all the Fixed Stars, in 
| Es, bir/allunto us menkirable: The hgrLne eg 


i 


_ Earth's Orb being inſenſible'in any of their-Placesy-'! 37 2:12 21, 
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T: | 1b Deſer Roma of the Golden d N ooary, Cycle of the Sun, 
- oman Indittion, _ 47 6 Lnapieng, 1 etQ © 
63 L Yana 
: by T THE Golden Number, or Prime, is a \ Circular Revolution of 1 I9 Years, 
i. & in which term of Years it bath been anticntly ſuppoſed, that the * 
| Sanand Moon do make all the variety of AlpeQy-one to-enother, 
The Cycle of the Sun maketh its Revolution in 2 Years, becauſe in 
| ta my ns 7 the variety. of the Dominics] Letters and Leap-Tears are 
the, 29tþ. Year 'S Cy: le. Ef? Tk in again-; ;. . which Number 
Tramp out berh Rauknd FRY op GER pafi, prelent,,or to come. 
+, The Reman Irdi/tion confi nent of ? Years, and is let down in the 
Auk and. Writings of the _Protqnataries of the Pupe of Rume:;, for 
| Once in 15 Years the Nations were to pay Tribute to the Romans. 
- ++ The... FpaZ. is a Number never;excerding 30-days tir is the 14 days 
# 9d lx hours, which addeg:ito- the. Lanar Year, being 354 days, do: 
; | Poke. it equal to.the Solar Lear, which is 365, days.. 
£ The Leap-Tear is every fourth Year, which hath one day. more in it 


| San 2common Year z this day. is made vp. in four Years, by. the odd 
fix. 
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- fax hours that are Over + baits 65.6 


the 24th of February-"80 timtin the Le ca 
nine "ap And here ' that the Frimeaed D _ | _ 
the Cycle of the Sun, the dirft of Funnary 4 the - putt the | 

_ , firſtof March , and:th nas Indiftion the'fixitof September th? 
11 1Worle 26 73/1 11547 01 vi llÞ4$0356 A 
II AIG ——_ ATADEE "TEM TIT LIE 


Memorial Herſes. on- the Eccleſiaſtical and Gol 
| Kalendar, ;&c. By Mr. x of A wing 
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Homo © 1695; cminlng hte 4: drvide *the-: Rrtidue, . which 


is 95, by 4caddcatrt 
Leap-Tear. 
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'To find the Dominical Letter. 


bf COTueR the Teat BY; h, nd 
" _ "What's left, fibir Prins x 
"Ar, Bz C3.'D34, 


- Example. 6 2263 21 61.200 


þ 11 +2”) "Of the Year bf Chtſhadamacouaanbag =1695F 
e161: +75 5Phis 4th pait"(omitting! Fraltiony yes 
T6 bothwhicHfs bdd thoNumber ELOISE 


The Sum'i Le wed etagcls a p—_——— cnt — 


P's. wo 


ajt3 $1916 hn cle nd cud after ( 


; vi1111 "cri , 


. F; .b: x1 Th 5 
om MEL Lens Sow, ny - 
5.. | | £3 ; 
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*%5 
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LY 3 
13 "which ubtraed from 7, there reſis 

ap ex for the Year 1695, i5The 6th 
order of t 


* that is 

| Et ro Aeap- 1 4.7 Letebis 5ithb) frcter Bund by 
this Rule, puts hoewss, Mathias day wo: the'Yeargend ; and for 
finding Zfter, -t the former (next following th order from A to G, and 


| beginning again at A). ſexveth from Welk 49 unto St. Matthias. 


= Gai A i tO na 2930) AV 2133 8 TI 
For the Golden N nnper FOR of the Sun, and  IndiBtion 

v1] 7 = vu "Whew r, 9 3, wth Teen beth OY 4 Ber ah | 

. 3 | | _— 9, 3 owe YE 4426 my mn” 

1 | FE H9 - « 3 1,1 FE ts ; 1 09528 | The: 


To 0695 I add 1, the Sum 16961 divide by 19, and there remains 5s 
nee] Aled ain, 1695; ——— 
to 1695 1 , 1704 [ divide y 2 « Re- 
KY GOO of ted A an 74 Ldpideyy 8 
Lat, To 1695 1 add 3; a 1698 divided by 15, a Re- 


- nalnder 3, which ſhews it is the _ A of the IndiQion for the 
I 69 $5» 3... CAA 


FR, Ty 
M5: D DEAE SORES To OBE wy 10 1d 
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The Prime or Golden Number being given, b 
n to find the Bpatt. wn 
; -N wii ar 

"Divide | '3, for s ab ay” E: 


30 rejel? : the Prime E] 


Example. 


14 mn -1695, the Golden Number 5, I dividejby 3, and. there j ks, left 
p< gn &, agey times 2, which is 20,. added (0 59. FA Sum 52Þs the 
17 © 44 Ne Jear 1 695: 
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vos wit 5 
Sy the nineteen Epatts, to fad 16; "r, Eafter «Lim, 
= ku pinning of of March? chiſel, DE 


* "Ihe Brag From 45s wh bat- bak Fr it! 48 4 HITS 


"ey The gregrſt take from 77 > "twill de. __ | E 

Anno 1695, the E & bein 5 " Uabreadt it from 47, and the Re. BS 
:[idue 22 is the ant — H 6954! that. ts, Ach 2.2, reckoned þ © 
from the beginning of Afarch Inchufively. 2: 1 havnt  2Þ 


But when che Epa@ is 28 or 29, it muſt be ſubtracted from 97 -, tu} 
ſo the Limit may remain. And the next following bake > 
Limit i is always Gone ot | 


* w_e Pug Res, ei Like 
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» 8 


04-28 $4: _ tm L 


07 er-Limit, nd the Daniel Letthr Vi gives 
{1 "To foi -Baſltrdiy j 


The Letter more by 4 from Limit take ; 
 What*s left from neareſt Sevens, ſhall Eafter a 


Or thus 3 p EDY wa 
BY 1 
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UE. Se. 
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IV PILES Tx. 1798 . 
4 Take the number ofuhe'pi ;piven =: more by 4 "on the gnaſf- 
[Limit, and the Reſidue frdm ths neare gogeer Sum of Sevensz '; 


& on MW + ON vi ___ . 


Ex 


- 46 45 


Anno 1695, the Dominigal Letter i wi, F, which is the fux 

order, 'which more*by' is © for "taktthi from IN a 

$30 is'fz } "this take Ab he 4a greater Sit" 
s 14, and there remains 2, which being added *t 
Sum 24, being the 246 of Algeb, is Eaſter-day 16g5, 
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"ET 45's 


wh i, Dy" 2 Cour nad aj he'd 


"ho 91 404  entrerh "the twelve TR: cTic 


| thunds: 020 d;"vinkes's 0; fow 9s, > ane WA. 

RET TT EIT 
om 100M {104 Jo vt 22H p72 De {Ov F EATIW G1 ..£ 

E Ann 1700. © in 

:: Y. | 'Fo =, NJ. $ WO {fo Mo. 

# Mar. Apr. May. Jun, July. Aug. Sep: OR. k =% Dec. Jan. Feb. 

3 N Sh ve rd ie hf St \ot 3 CLUGTs 1 Þ 


3 
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i the degree of the Sun's Place o on any Do- 


| From the day "of the Month 'on ne Sun's bined is required, if 
you may, or elle from the Sum of, that agd 30, ſubtrat the day of his 
z | entrance into the Sign of that Month, the Remainder will be y.. degree 


fi » of (haPlecy in thac or o< ppeny preliog;Siage 2W3Y <7 


£ VIP wW '4 


F- OS Of Zi37Z £1 > [ 
Fl $34 ; 7 FO 4 $4 / 
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29 4x of: the Moon; or Dayof ATE. g0 31 


a v OT ae I ne 5 ny > ay TY," ; ag 3, "+, 65 Ace eee eee as eres 

c \Þ, 19,10, theſe eo the, e 
E Thi Sum (bac 30) 16 the Month-s pad, | | 
Or take from'30 1 Age on Cliege 1e-bud; vo 


- Or thus.z; EEEDE 
[ IA _ EY PR May. J oh j ul 08. Nov. Dec. 


; Bs - hy 2 3. + 8. I'Q, "ym 
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r5, to of hom chedey 
Example. 


En he A fb Mavm, — the Non 2 
the Month-3, 55 d'to the Ep #53 wn 292, ic Ty] to - 


(rejeRing 30 from the Sun), gives 29; the ;Age of the rf required, |} 
' 2, Forthe day of the Change (or New-Moon) in May 1695, the 
Epact 25, with the Month Fas \ Wakes 2G, es mw ſubtraed: } 
from 30, the Reſidue 2, ist og FrMooprin Abo I6g95. 
3. To'which if you add i5 $ 4, the day of: Full-Moon i in. | 

i A 


T9005. | o) 


ks 


" a 
ie" 


Jo 


be Zarbo - Dayof the New-Moon; mg the Entrance f | 
ce altace yl ime paſt or torome.” — 


$i2, 131, 
wes +... 3 acd 3. ne ne fr Som and San. EG 


4 ki rob toe - C303 ef "Gr thys+/ g $7313 $4 ; eel | 
119% 3h 39 4797 1ldiust, ffs Yo bt STEERED: 
For every 312 Years pi" add rday rk wine of the  Nw-"Mied 
found above ;z for 312 Years to come, ſubtract 1 day, | 
Likewiſe for 131 Years paſt,. a- day is to be added to the former a ac Z 
count of 4he San ad i3>/Yeary to come, ſubtracted. 
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To T' fond the Difaet if th Si TOM the Notes of* the 
Moon perpetually. in all. Lawations; 5: Remember, 


Tear of” rs "Sign # Dares: | | | 


TC! vor Ja %" Joo 43. It; v by 55 AE 
RET | ; ot 1 


"04 Take the faterval between the —_ Time, and 1709 comple b 
in. Years and Days,. loving 12-months to. this year, and 30 pads ' 
mon nths.,and.the account wil iO joſiee forthis Wy peke ret? ot ach 
"ry apmigffoy rn nt ge by GETT IdeAD > Prov: 

N c cligye, m | it. of- 
__ and diſtinguiſh | 
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F fave you the degrees, and 1 orb- part of a-degree;, anſwerable to: the 
5 A fc lateral \Alo multiply the days: of the laterval-by 43, - and: 
- Jivid&by 800 3 this Quotient ſhews: the:degrees,- and the Remainder di- 
| vided by $0, the 10th part of a degree of the: Motion for the' days of the 
xval. | Then collec the former and, latter Degrees and Tenths-into 
one Sum, and reduce it into Signs, Degrees, and Tenths, 4 
-9;' For Time+*afore 1700 compleat, add the Signs,” Degrees and 
Tenths- thus found, to 4*, -27©, :3 tenths':+ but for-Time after” 1'700/ 
eat, fubtraQ& them from-4', 279, 7 Ang and the Sum or Re- 
maindes ſhall be for the 'place of Ft, adding i degree for the tenths, if 
' they exceed 5, elle rejecting them. 
Always in Additions omit Gycles, (to wit, 12%or 360®) but in Sub» 
_ trations add ane-Cyelez, if. need: be, to; the Nurbber from which you. 
 aetoſubtrac. [ 142-16. ox# 
Next by the common Rule for 1700, without any CorreQion for 
'F time paſt or to come, find the Sign.and. Degree. of the Sun's Place, and 
ſubtra& the laſt found.place of from it.z. the Relidue is the difiance of 
© from KN required. ; 


a 


by 21 The Limits of Ecclipſes of: the Sun-and: Moon, in 
[- $hidv: ©, degrees from & or V: 


—_— —— — 


Within 16 the Sun, and 10 the Moon, 
Sufftr Eclipſe ; above 18, 12, none. 


4 —__ I" 
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——_— —_} 


. To find the Lengths of the Days and Neebts in the 
| _ Latitude 5.2 deg-- for ever, | 


T6ir5,'1 3 ity, 1644/24 6,331 
1,--24.-35: 4 bours 3 44nd balf agree: 


To the given Diſtances: of the Sun from the next EquinoGiial Point, 
the an{werable- hours-are theſe z to 159, 2 hour ;. to 1-Sign, 2 hours 3- 
t0/+Sign 16", 3 hoursz. to 2. Signs 6's 4 hours 3--and; to. 3+ Signs, 
4hours and a half; which, hours added tg;;12, the Sum. is . rows the 
' - Veinal/Equinox tothe Antumnal, the juſt length of the day ;.. but! from 
- the Autumnal.to the Vernal, the length of the night in thole diſtances: 


And. 
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+13 Wenaoztial-Gerſes. - 2 
And forall other jntermiediate Diſtances of '© . from the EquinoGigh | 
Points, the Proportion is; As 15,426,0r 36? 00:60" 3 or as 206,10 30! 3:89 
are thedegrees of the excels: of-the) intermediate: Dilianices abavec© 1x52, 
ri1 6), or 2:6; and notexcceeding:2%26*;10 the minutes of the det 
of: the day-ar night;above!1 2, 33, 145 155 or 16 hours, Always allowing 
4 degrees or days afore and after: the Ingreſs into's and v7, for Solſtice. 

Thelengr of -the day and night taken together i524 bours, from 
which if-che one be fabtracted,' there will remain the other; Arid, |: 


2 eÞ 1 | 4s - ToÞ, ; *s Night, - , 283 $64 © 2 Sim-rifng; 
- Half the Length of the 5. Day, Fis the time of OI 
Te ? — 4 Ex; 


1 "To-find'the'Howt: of ' the Mobs coming t0:South, » 
; and High-Water at London. | AY 


11” "11 The Meor'# Apo rhbltiply by 4; Divide 
By 5 ' for Soutbing ; - Aad 3 for the Tide. 


Bat when the Age of .che Moon exceeds 15 days, you may reject 151. | 
As in this Example. | RE 

Anno. 1 6935; the:\Moop: being 27'days old,” out 'of ! which: rejeft 15, 
the Remainder is 12, which being multiplied by 4 makes 48, which 
divided by 5, the Quotient is 9, and" 3 in the Remainder ; which 
ſhews chat the Moon, cometh to South, at 9. of the: Clock, and three. 
rimes 12 minutes paft, which is 36 migucess, Cand here note, that for 
every Unit in the Remainder, you mult teckon To rhany times. 12/, 
which-muſt be added to the hour ſound-in-the-Quortient, -es-in-theEx.. 
ample aforegoing,:): to which I add 3;hours, and the Sum is 12 hours 36 
min, the time of Full-Sea.at London, , 

But it is here to be noted, 'that! by manifeſt Experience it is found, 
that when the Moon is in either of the Quarters, then the Tides do not 
hold out their full time, buc-ic is High»water ſooner:than is found by 
the Rule ; which may-pastly be oecafioned=by the ;weakpelſs of the Tide 
at ſuch a time, and the length of the River: For by the foregoing Rule 
you may-find, that when the Moon is 7 days 01d, the time of High-water 
will be at'9 of the Clock, when upon true Obſervation it will be found 
to bean) hour-ſoonet'; and therefore to know the" true time of High- 
wa'er, you muſt ſubtract ſome niinites from che'time found by the pre-' 
cedent Rule, according tothe Ape of 'the-Movn; as:you may plainly 'ſee 
inthe annexed'Table. 7 | 

Example. 
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=> by 
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OBE 9 Vy , the day being 7 3. Ris is high Tide 


The. Adoon's The Moon's Age H.1Mth H. 


HERENEE 


T5 0/29 % Hoar'-and” Minute, you” »will-tihd:! one Hour, 
9136 which rnaſt' be ſubtraQed from'the/Hour found 


0145 
_ ,-* 1100 


( by* the Rule) at JE; 0# at 9 of the Clock 
then in this Table look for the Figure 7, which 
is in-the firlt Column, and right againſt it, in 
the" rwo ' 1a Colummsy*'under the'iTicle- of 


' by" the Rule, and the Remainder is wy the crue 
Time of _ water, 


- 
- 


4 Table  ſhewing the Time of the Moon's coming to 


0 2122 01.52 1 11 Gauge; any day of *her Mgr So. Y 


nk Moon's | 


key 


Sewer: 

 ; 0:0 
1,1*"161* 6748} 
LF att x 36]: 
[73 "AY A - 24 

4-0] 3 22 


- 'The Ule of the Table'to' find the Tintd of 


k or $ torting' to Svuth.'* The'firlYandiſe- 


ſhew the” Days of theMotitts 


| Cotuirirts ſhew 
26 in the'rhigd 368 Touch, the Hour ail 


re of '} ag ma Southi>5* 45 


| The M : kn odays old, I 1d kn 
o0n 10days0 wou 
at what time the Moon will be South.” 1 "Fl 
10 under the Title of the Moon's Age, in the 
firſt Columny and right againſt it, inthe third 


40 2 | 
L—- 55 T7 St .and fourth Columns,-y0u have-$ hours-00' 3 


Bf Fa $ _ 


which ſheweth that the Moon being 10- days 
old, cometh to South at 8 of the Clock, and no 
minutes ; unto which if you add-the time of 
flowing at Fall and Change, the Sum will be 
the time of Full-Sea at the ſame Place. As 
here at London, the time of Flowing at Full and 
Change is at 3 of the Clock, which you are to 
add to the Moon's Southing, and the Sum is 11, 
which is the Time of High-water when the 
Moon's 16 days old. 


To 
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To. find the Hour of the Ni he Shadow —_ + 
Revs as Whig Ss w Th 2 LY 


* Bt 


Firſt, Find her coming to. South as before ; then FA how'n many. hifes 
and minutes the Shadaw wants af the. hous: of 12; which hours' 'and 
minutes take.from: the. hour and .minyte of. che: Moon's: only fo South, _ 
aud the Remainder is.the hour of, the Night, but if the ſhadow be pat, '} 
the hour #of. x2, then you muſt add ſo many hours'and minutes vs; the 
(hadow is paſt 12, to the. hour and minute of the Moon's conving to 
South, and that will be the hour of the N ight. 


| Example, 


On «> ah of December a FE, find. the "Moon to vaps 10 days old, 
and therefore ſhe comes to the South juſt at 8 of the Clock; and ſup- * 
pole-the ſame Night you look upon a Sun-dial, and ſhatild find the 
ſhadow to fall upon half- an hour paſt, 1, which is an Hour abd A 
paſt the. Line of 12 4 which and till mug-be ade to 8, | 


—_— ſhews it is half an hour paſt 9 ofthe Clock « 
br Fe 3h Shadow had: fallen upon hall. ag 


hour paſt 11, which. Tm f an hour of 32,- which is to be ſubtracted 
rom 8, the Moon's S thing, and the Reqainder will be half an hou 
| 57 © fe Clock, | 


—— # _— DN 


cf 11 SI, 1z4s5 FF 7 


i.*4{' 7x a 
* nf 


WM IX. 
| 7 MAETY \-O'F- 'THE 


-MARINER's COMPASS. 


[ | 0 'the Variation of the fe, and. the. probable 
"Cauſes thereof.” Some ations co fend. che 

"Vario. The -1 | and Uſe of the 
- Azimuth-Compaſs. Of the rotary ors! 
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Covery, and Invention the Mariner's 
ah, adi Exe ef wh 
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HIS mah wick lInftrament, all's he Mariner' 's Cunpaſo, 

Hy ranked among the greateſt Wonders that 

bibs Sz and deſerves well to be underſiood by all that are | 
--** — Students and Prafticioners in the Art of Navigation : For - " 
| ihowe the help thereof, it were Cain Tu to trace out the unbeaten 

{Paths of the Ocean,” for ne wa ie and Traffick beyond the 

| "Xe pier wneaty oby Rog 


gs _ 
"wp ks don Berra Coes [Jew with $ Points, 
hora 2m "and Bs Colle G nd ſo left the OL 
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- 282. 


ed and framed as thoſe which now are commonly uſed.. ' 
And Mr. Barlow, in hisBook cntitled, The Navigators Sy 
—_ 973 relateth a Story of two EefteIndians, that he had per 


© them. wa Ile of Fg i 
wk other N AY Es ) who' ws d,” ow, $ os of our Con | 


TY they uſe a Magnetical Needle 4 lix Inches and longer, upon 4 


tac ſe, i hel RR DIG 

| inde,\ that brought them fiqry thence in. 33, days,, within the 
ſight of Calecur z by which it appears IP has then they had the uſed 
the Compaſls. 

But-ler-the-Invention be- attributed to- whom -+t-will,  *ctis mani 
ſelily known: to- have recciv'd its abſolute Perfection in theſe Pary 
of the World : But more particularly! Fee, of this Inver 
tion is due to the —_— of i Anni? and Bruges, ru 


Nation; by; aincxing ef nb ey H, {borginate Winds 
or Points; | and... nb: theo pfccs, which ar. 
numbred. from te, BY Lin TE f e: <y Weſt, with - 


ky 20, 30, &c. Sothatit — that "ia Point containeth ; 


.44*.45/..* Upon the North Point there is a; Flower- de-luces.to Do 
it from the. reſi of the Points... 

Before. the Invention. of this rare  Jaſiment, Men. were directed in 
their Voyages by koh +Stars they og of, eſpecially. the Pleis 
81, 08, ſeven Tears, by Charles's, Wain, Td, two Stars, in.the Tal 

of the Litle Bears which: eee therefore 5 call 
A FE: in. the | elaxts of. Araki ia, and. thoſe of Tartaria, were guided 


by ſome fixed Stars in. the Night-time, to ſicer their E ks 1 in thokf 


pathleb,. diſordered, and unhoſpitable ways.  So:Seamen were diredel 


of this Invention to- be — by Þ Poltrie. Ockuls do nth o b- 
Invention thereof to the People of Chins. Dr, Gilbert, in his Book |- 
M_—_ -afferts, that Panine/enetes-ctaniponed it Huſt into Ira, 3 
in the Year 1260, having learned it from the Chineſes. And LudiY- 

romannus afficms, that when he.was in the Eaft-Indies, about the Yey | 
1590, he ſaw a Pilot of a Ship dire& his Courſe by a Compaſs, faſhion. 


in ooroyh filled with Water, _ the: bottain | 


Jer ESP vn Pilots, Sony WE lg pkg | 


5 ofithe 2#-haka gotaP, | 


alſo to our ow # 


ad-Stars.., Allo Ta-Þ 


by the like Heavenly Guides, in the untractable Wilderneſs of Watey Þ 


and, unbeaten Paths. of. the .Occan, before this- exccllent Artifice ws. 
diſcovered. . But.if the Sky happened to be ſullied wich Milis, and i} 
Stars. to. be: muffled. with Clouds, then the moſt experienced Main 


wo 


wy 


7) _ eakwn ctrabds' to come to an in Anchor, or to lie by, 
his Gelefiel-Directors—And-tt-yourcontatr 


bx he will tell you of the Inhabitants of po naw called | 
_ Sam? becaule they could-ngpt behold the Polo: r tofail b joys ; 
a Bids to'Sed, which they often did let fly 7 atv toſs Bi | 
"M | m Inſtin& applied their flight always to Land, G the Mariners rd 
{- reQed their Courſe after them, /. 
| To theſe and thefhite Diffictlties were Men expoſed before the Inven- 
"tonof this marvellous Inftrument z and by it Polterity i is ſecured with 
005 pf net aha again has grand ANGQNYEOIER ma pnd a Method 
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The Figure of the Makxiner's 
COMPASS. 
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; Sect. IL. 


A Diſcourſe of the Variation of the Compaſs, and of th 
Natural Cauſe thereof : With Obſervations on by Ve 
riation. 


if Ihr Pariation of the Compaſs is an Angle intercepted betwea | 
Magnetical and true Meridian, the Horizon Eeinagn| 


ll aero Theſe Meridians ſometimes are coincident 
ON 


2 . » Kone 


=. 


ens; and he oa the $1 ro 
emiey of: | Quality # for if it be to the 
zard, then ir is called Eafterly Variation; 5 if to the Weſtward, then 


rar 
Me for. the Reaſons. of the Natural Cauſe of the Yariation, it" is 
granted" by -the” Jadicious , thac the” great Globe of the Earth where- 
FE we trove, is a Magnetical Body; and Experience doth- manifeſtly 
| F po ie if you tak6notice of the univerſal Conformity of he Compal 
4 to the North and South Poles of the World 
- Þ Tlathiochereancoarrrated by the Magnetical and diſponent Faculty of 
8 the gn ig Wy by whole Magnetick. Vigor-it is held and 
t- | fad in ftare. For a Magnetical Body is not that only which 
; "hath @ Power' attraQive, but alſo direQive, by a natural Propenfity | 
{ dipoſing 8 _ —- _ invariable fon Rays FR 6. that Hy 
4 ou y, Needle, or Compaſs, be violently remo ctw 
* it not abandon its Primitive Points, 6s ſwerve from its Meridional Po- 
| krity, bac retwn to its natural Situation. And ſuch a 
 Vinue'is- diffuſed through the whole Body of the whereb) 
. conſtantly addrefſerh ic ſelf to the Poles, being (o- d in its. po 
| = Order and Afpe&, unto thele Poines. that the ecmadtive. Vi 
is not confined or- lock'd up within its- inward Cells and 
Fay! orcircumſcribed within the Circumference ' of its own Surface, 
| ut difphay*d at intermediate Diſtances, notwithſianding the Interpoſi= 
* | bool the Water, Air, and other interjacent Bodies whatſoever, tho, 
Þ* never 6 Golid, through all 'which it doth excice;.and its, | 
© Magnetical Virtue into all Bodies ficly wn ws aol without its; 
| WrOOw chding this in an abfiruſe and which we 
| may {ce viſibly performed by the Load-ftone : For theſe E ms pene-. 
_ .trate all Bodies, capable of their vigorous and active Excitation 3' as is - 
{et ren in'all Magnetical Needles, having received Screogth 
-one. wy 


| Mita ove that the 78 Caaſe o che Varie- 
ton of the pc Needle Poe 55a 1 * Magne- 


. tiſmof the Ear 


— Take: a vigorous Magnet, and let it be converted into a Spherical 
3 and having ſound its Poles, delineate the ſame with — 
* 


"At AN CPE PEST IOEe : PO" a bale a PRE" , 
op gtS. Ee _ 5 *; ES 3 a7 
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anc : * 
edle 


; the Needle ; and the greater will. this V artatzon be, the nearer it ap-/ | 
acheth tothe Poles : For whereas before the Excavation,,.cach fidebe- | + 
ing alike poſent, the Needle inclined according to. its. natural Pofitionz. | 
now.meeting with this Accident,the Excafagion, it will convert-it ſelf to ; 
the mote” ſolid Side, reje&ing the imperfedt and-.deleRtive 3 and {a'; 

1. much the more powerfully, by how inuch the defeCtive-part hath loſt-of 
_ Its'magnetical and vigorous Subſtance, _ —_ | 
Aid as it is* with. this lictte, fo likewiſe 'may ic. be; ich. che, greater; | | 
Magnet, the Earth, whoſe ſolid magnetical Parts are great Comments | { 

the > warts aha” excavated; the deep.'arid vaſt; Channel, of the Sea... | | 
And therefore the Cauſe of Fariarion may be the Trnequiality of the, Eath, 2. 

© _ variouſly diſpoſed,” and differently mixed with the Sea ; and all the diffes 
rent Emifion of its 'Strength and Magnetical Vigour, from: the more... Þ | 
_ ernitient and gibboſe, and, from .the'tnore_ hollow and excayated. Parts... Þ | 
thereof,” So the Needle riaturalfy endeavours to conform unto the Meri... Þ. 
© dian, being alſo detraced that way, where the greater and niore powers. Þ | 
Ho ful Parts of the Earth are ſituated. ' © _** | rate 
"Ih To this maybe added, That the Yariatson proceedeth not only from... Þ '- 


— — 


b ſome eminent Terreſtrial. Knobs or Excteſcencies, which appear like (o.. | * 
I many Weng'upon the face'of the hr: allo. from many magnetical,.. Þ ! 
al Veins 6f the Farth, collaterally reſpe&ting the Needle 3 but, likewiſe, Þ {| 
from the different Accumulation of the 'Earth, diſpoſed unto the Poles, | 

lying under the Sea and: Waters, which affe& the Necdle with a greater, | 

or lefler #/ariation, according to the Vigor-or Inipotency of the Y; we *Þ 
raneors: Lines, or the;entire or broket).;Body of the apagnetical Pabrick | 
under it 3 as is obſervable from ſeveral Load-ſtones placed at the borrom | 
of any Water: for a Needle upon the Surface, will varioufly conform it 


ſelf accorgigg to the /igor or /mbecilliy of the Laad-liones under, it, 
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. remainithe ſame, 
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7 _ - Sb man ary par CY from a Magnetical Qg 

4 ip DE Mountains, large” Vallies; (deep!Seas, on 

| - Col Promonto ous x with mighty ſcattered Rocks of Load- 
_ Þþ- | ſtones, Ok Ni and other Mapgnetical Maſters. , 


(Compaſs was. formerly fuppoſed to 


ut now *tis known to var 


— ” 


hav-" 
high 


yin all 


qually 


; f Mr. Burrohe bs m9 2—ap of” he Paridiin made 


— Places. To: Wuſtte.:this' Truth, T- ſhall here- inſert 
;— "ſome Obſervatio ; of. the Variation of the Compaſs 
NEAT ling City of LF for an. hundred Years A 
aſk" +7 F© | 00 
chic Jv 7 | < 


_ at Limehouſe, -Otober'16. 1 580.” 


: - 
'L ad ; 
IF” id hem : Hs 00-7 IT I C1 
T . LAT, PNorSrl F An -NOON«: SY + Fe f 4 : WACO | 
% þ+ py 4 T Ns $5.57 7 
== Variation, 
"mitt: 1 Gr. .min, | Gr. min. | 
I 19 oof '$2 © 35] 15 *0&-[ 30 ov] 11 15] 
4.18 oo | Fo 08 | 18. oo | 27 45 | 11 11. | Mean Ve 
19; 00 | 47 30] 19 00: 24 30 11 30 [riation 11 
20 90:4. 45" 002 20:..100 | 22. 154 14 22 [19! from 
21! £0 ] 42 15 | 21 c0;| 19 -30 | 11 22 [the North. 
3 "M cas! 8 ' | 
4 22 091-38, 00 2700; | 15 30] 11 15 [Eaftward, . | 
| 23! 00-4 34 4041-23-00 | 12 oo | 11 20; FY 
| 24 00} 29 35] 24 00 |-07 00[11 17 
1-25, oof] 22 36 | 25 : 00 | 00 28] 11 04] 
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| th, Ss s Ohfovatias, So at Linae- 


| Jane 13, Antio 1622, Afternoon. 
| [Sas lt, | Mag. Azim. PETTY q_- V arvation. ' 
Gr. min. 1 Gr; min. '} iGr. min; F ' min. $+- b 
i9 oo | $2 02 | 75 52 jos ro | [tf 
- 18 of | 80 5o | 74 44 | 06. 06 | Vaddadn, | 
17 34 | 89 oo 74 06 oF $4 | 5*:55'Eab. 
17 oo | 79 15 | 73 20 | os 55 | ward. 
; 16 : 18 - T8 F2 | 7% —32 _ of -49 bo 
16 00 | 77. 50 72 10 |. oF :40 
10 Io JI '-02 64 49 06 13, 
O9 F2 70 12 64 25 OF 47 


| | "Ta'this Interval of Gs Obſervations made by Mr. Bar 
SS wake and Mr. Gunter, in 42 Years, DEN Dim 
' | nutzon hath been 5 degrees 1 


Mr. Gillibrang's Obſervations, EF at rd, | 
| Anno 1634. June 1 2., before Noon. | 
Alt.Sol.Vera.| 4z5m. Mag.| Arzim. Sol. | Variation. | 
Gr. min. | "Gr. min. | "Gr. min” | Or. mn | | 
44 45 | 106 ©o | 110 os. | o4 os | 
45 30 | 109 oo | 113 10 . | oq4 10 
48 31 | J13 oo [| 117 ol 4 OI 
50 54 | 118 oo | 122 03 O04 ©3 


D : 
© —_— cw 7 ti eee en 


8 Mah 


Jn the Aferacon the ſarhe' Day. c 


[ | db. Sol Vera. 6 "ay Mag. | Azim, Sal. - Sal. | Pariation. 
14 Gr. rin. - -Gr. min, - þ Gr. min, | Gr. min. | 
1-44 -37- | 114-00. ..|... 109.53 04 07-- 
\ 40 48... 1.10800 | 103 50. :| 104: 10 
38 46-4 105-00 --100-48—- = 
36 43 102 00. | og7 56 04 04 
- 34 32 | 099 00" O95 OO O04 OO 
| 32, 10 O96 OO o91 55 | O04. O5 
B F [Then meari of which Obſervarion is 04* ' 06' Eaſftward. 
[obſervations made by Mr. Gillibrand at Paul's Gay 
11 in Kent, Tily 4+ 1634; - Afternoon. 
10 Þ 


| Nerd: Hle.Sa, | Axim: Mag. | Axim, Sol. | Variation. | 
1 -——-or- min: Or, -min; {: Gr. min. | Gr- min. 

i -t42--.55 111 30 1 107 30 04 00 
8} 40 - Ot 110 oo |. 106 of | 03 eq 1 
IF! | 29:41] , 109 30, | 195 34, | 63. 56 
| 77-3842 | 108 007; 1-08 09--Þ-- 03 55 
| 35" 32 | 'rop 30 -99' 32+ | 07 58» 

— 3749 02-30-98 32--- 03--$8 

= (Bos [ 33: '41-| :10tT''00 | '. 99 0 | 04 1:00) - 

"|| $2 ©57 100 O00 96 - O02 03-58 

[3 FT o9-| 99.90 | 94.58 | 04.02 

4&1 : 25! 98-00" | 94 00 | ,04: 00.:|. 

| [3c 39 97. 0O'' {| 93 Ol O03 59,” | 
29-29 95+ 30 | SL 36h 03 $Qi ki 

| 27 ' 51 93 30 | 38g 28 \ 04.02: || 

| The, mean Variation is 4.” o1! Eaſtward, | ' 

IJþ .5 thar here allo may be noted, that the Diminution of the Variation in 


” a5 Years (from the time of Mr, Barronghs s Obſervations) is more than' 
| Flgrees 


Ob- 


Obſervaticngitite: by! 


obs Suber, at! the Henwizag near 
t London, witha Qua rant-of 6 Foot Radius for the Al- 
titude ; 'andan Inftrument of 2 Foot Radius for the Az;-} 
muth, taken in the Year 1666, Lat. 51 deg. 32 min. 


Jane the 4/4, 166 6, in the Forenoon. 


F 20: 


en 


— 


"Sun s Alt. | Sun's Azim- Mag Abe. Variation, 
RMSEon [ O / - 2. o 8 
26" 00 384 36 $6 00-1 oo 24 
3 ; 27; 80 86-26 87. :00 -/| {00:34 = 
Jane the 1 3th, 1666, in the Afrermoon. 
| c$. 24 - [G2 21 62 , 00. 09. ;3t. | | 
OS ©9 61 5I 61 30 00-* 21 | 
07...38 \ Gl, 29... | 60, 45 | 00 44, ——_ 
7 oO) 60 47 60 00." |. 00. 47- th | | 
| Tang the r4th, 1666; in the Forenoon. 5-7 
29 30 38 40 |: 89© 30 | i00'' 50 
31: 20 gt” 03 | gt 301] ; 00! 27 


| | -- The Mean of theſe Obſervations i is 34 w_n_s We eſterly. 


+ <— wc > 


| ba the 28th, 1670, 1n the Afterncom, ken by the Wor- | ; | 
'+ ſhipful Sir Weds Miller, at his Houſe in: TBarearfe, | 
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Bond's Theory of the Motion of the Variation | 
for time to come, tothe intent that it may be 
manifeſted by OQbſervatjons, the Verity or In- 
validity of this pretended Theory. 
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Variation, | Variation 
eſt, Weft. 


MM. | Gr. M, 
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\ Years. | Years, 
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, - 


1689 | 


1690 
1691 
1692 
1693 
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8 ol 
8 09 
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The Deſeription and Uſe of the Azimath-C ompaſs. 


TE HIS Compaſs doth derive ics Name from its Uſe, being principally 

to find the Magnetical Azimath of the Sun, and is in ſeveral re- 
{pes like unto znother Compals, only with ſuch ueceflary things added, 
25 are moſt convenient for that purpoſe, 

Upon the roupd Box, wherein are the Fly. and Needle, is faftened a 
broad Circle-of Braſs, the.one half of the Eimb thereof is divided into 
90 degrees, nutfibred from the middle of the ſaid Divilions both ways, 
with 10, 20, 30, &c, unto 45 degrees , which degrees are alſo ſub- 
divided into Minutes by Diagonal Lines, and by certain Excemrick 


Circles inter{eAing one another 3 for theſe degrees are drawn from the- 


eppoſite part of the Limb whereon the Index movyeth, cutting thoſe de- 
ers: On this Index is ereed a Sight, which tor conveniency is to 


Il down with a Hinige, |and to ſet up upjo occaſion” and from the top 
of this Sight, down'to the middle of the Indexy is faſtencd a Thread 


'or Lute-ſtring, to ſhew che ſhadow, of the Sun upon a.Line that is on the # - 


middle of the ſaid Index. | 


oy 
b- 


And by this means of plating the Index upon the Cixcumference, the | [> 
ces come to be a$ large again as they would be, if .it moved upon Þ 


Center 3 the ' Triith [hereof is evidently demonſtrated in che third 3 


book of Euclid, Prop, 20.  ___'. _____. 
* This broad Circle is croffed at Right- Angles with two Strings 3 and 
commonly from the Terminations of theſe Strings are drawn four ſinall 


black Lines on the inſide of the Box, for retifying the Infirument in- 


time of Obſervation, by the--four Lines that-arc alſo drawn at Right- 
Angles, on the Superficies of the Fly. - | 


thoſe alfo faltencd into a ſquare Wainſcor Box, tit for that purpoſe 3 
which: you may more plainly peaceive in this following Figure, ; 


; This Compaſs being thus fitted, is hung, in firong Braſs Rings, aud. 
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The Uſe of the Azimuth-Compatls.. 
Firſt, You muſt reRilyi the Braſs Limb on the Edg of the Box. (by. 


- theNeedle and Fly within- the Box) according as the nature of the 
- Obſervation doth require : For if the Obſervation be in the Forenoon, 


then you muſt put the' Center 'of the Index upon the Weſt Point of. 


. theChard or. Fly within the Box $ and fo, that the four Lines on' the 
- Edg of the Card, and the four Lines by the infide of the Box, do al- 


yy 
/ he Inflrament'being thus reQtified, turn the Index towards the Sun, 


| mil the ſhadow of the Hperenuſal Thread (all direfly into the very 
"| fikof: the Sight that is on the Index, and alfo upon a Line that is in- 


, the. 
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the middle of the Index 4 then at the ſame time will the inner Edge F 
of the Index cut the degree aud minutes of the Sun's Magnetical Azie | 1 
muth from the Eat to the Northward or Southward, 
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As for Inſtance. | EY 


- Suppoſe the Inſtrument be rectified, as before is ſhewn, form | {4 
Obſervation in the Forenoon, and that the Index ſhould cut ten degrees: f 
upon the Limb to the Northward of the. Eaſt, then is the Azimuth of 
the Sun $0 degrees from the North, or elle 100 degrees from the 
South. So Jikewile if the Index had cut 10 degrees to the Southwardy 
of the Eaſt, then would the Azimuth be 80 degrees from the South, 
and ico from the North, © 
© Andhercalſo obſerve, That the Compaſs fianding in this Poſition, 
and if. the Azimuth. of the Sun be lets than-45 deg. from the Meridian, 
and you turn the Index toward the Sun, it will'go oft the Divitious on 
the Limb, and there can be no ute made thereot as it now ſtands, 
Therefore you muſt turn the -Jaſtument juſt one Quadrant, or quar- 
ter of 'the Compals, viz. place the Center of the Index on the Noh 
or South Point of the Chard, according to the Sun's Potition from 
you, and then the Edg theteot wili-cut the degree of the Sun's Azimuth - 
ftom. the North or South, - - That: which is jaid as to the Uſe of the 
xmuth-Compaſs, when the” Sun is on the Eaſt-tide ; the lixe is tobe} ; 
xderſtood with the fame reaſon, when he is on the Weti-tide of the © 
idian. ; 


las. a www. as 


| , : : = 1 
' And allo note, That the Obfſervatinoiis of the Sun's Azimuth” are bef z 
when the Sun is near the Horizon, becauic the Motion of-the Sun in his Þ 
Altittide is more cafily obſerved, | | 
[ 


To takeian Amplitade by the Azimuth: Compaſs, 


It-che Amplityde be take inche Maxning, a+ the: rifing of-the-Sunz 
then, you muſt; turg.the Center;of, the. Index,7right over-the Welt-point 
of the R1y,. and rectify the laliu ment by the Lines: withio\the Box to 
the Lines on the Fly. | 

Then Jooking thrxqugazthe, Sight, , turn+tbe; Index-towards ithe Sun, | 
unil you cut the, Body..of, the. Surry with-the:Threadz at the ſame'timt” Þ - 
will the, Edg, of; the,, Index(ſhew theiddgzee of the:Sun'sMagnerical" 

' Amplitude, Þ 
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the Faſt,” either 
Northerly Or Southerly.: _ Y-L; MELI* End G «xt Ye ; : : ; 
.»Butif you-take the Amplirude-in- the Afternoon,: at the ſettirig.of-the 
Sanz theo you-mult turn the Index-over the'Eaſt Point of the Fly;' and- 
d as before. ON 
Having found the Magnetical Azimuth or Amplitude by the Compaſs, 


_ find the Sun's Azimuth by Problem-13,” Chap. 8. and the Sun's Ampli- 


tude by Problem 8. Chap. 8. 
\Then had the Difference between:the:Suws' Azimuth or' Amplitude, 


_ and: the Magnetical Azimuth-or -Arbplicude, by ſubtraQing the one 


3 the Magnetical, then is the Variation Weſterly. 


| froni the other ; this Difference is the Variation of the Compaſs. And 
"- toknow whether the Variation be Eaſterly- or Weſterly, obſerve theſe 


following Rules. 
Rules fo? caſting the Uariation, 
j By the Obſervation of the Azimuth, 
In the Fortnoon. 


t. If the Angle of the Sun's Azimuth (by Calculation): from the 


- North be' greater than the Magnetical Azimuth (by Obſervation) then 
|  bthe Variation Ealterly. 


2, If the Angle of the Sun's Azimuth from the North be leſs than 


In the Afternoon. 


F . 3: If the Sun's Azimuth-from the North be greater than the Magne- 


* 


tical, then is the Variation Weſterly. 
4. If the Sun's Azimuth from'the North'be leſs than the Magnecical, 


then is the Variation Eafterly. 


Example 1. 


Suppoſe on the 4#h of June 16go, in the Forenoon, I ſet the Sun 


* with my Azimuth-Compaſs, and find his M-gaetical Azimuth to be 
| 96" 48* from the North, at the ſame time the Sun's Azimuth, by Cal- 
_ alation, is 84* 30" from the North part of the Meridian. | 


The 


Py i gs 1 OR DT RE ON INTINg 
{ Vas * - > 
a 


4 "” theſe. Arimths - (which is the- Vario) oo : 1 bs 
3 1 demand which way the Compaſs vaties ?. ' 

#2 Weſterly ; becauſe that Obſervation-being - made in the For F: 
noon, and | find the Sun's true Azimuth from the North to-be leſs tha | 

the Magnetical, according to the ſecond Rule aforegoing. 


Example op 


Adrnit that it: the Afternoon, at the ſame time that-I fi find the Sur | 7 
Azimuth to be 102* oo', I find his Magnetical to be:96* oo' from þ 
the- North. 
21> Fe difference is 069 oof; I demand which: way the Compal 
varies * 

 Anſw. Weſterly 3 becauſe the Obſervation being made in the After 
noon, |. tind the Sun's Azimuth from the North to: be greater than the 
Magnetical, according to the third Rule. 

Note, Thele four Rules for caſting the Variation, by Obſervation of 
the Sun's Azinuuth, are the ſamein South as in North Latitude, the Sur's 
Declination being cither Northerly. or Southerly. 


'Fr By the Obſervation of the Amplitude. 
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At mn © np. 


1. If the Swit's Amplinite be nearer to the North than the. Magnetical, 
then is the Variation Weſterly... 

2, If the Sun's Amplitude be farther bo the North than tie Mag 
netical, then is the Variation Eatterly. | ' 4 


£ 


| At Snn-Senting. 4b i F 
3. It the Sun's Amplitude be nearer to the North than the Magneti- 
cal, then is the Variation Eaſterly. 
4. If the Sun's Amplitude be farther from the North than the Mag- 
Eb: 0 then js; phe Variation Wetterly. 


ee Or Oe Ee 


Example... 
Admit that by the Azimuth- Compal, at $un-Sctting, I find the Mag: 
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v pb” ot : Amplitude to'be-19 deg. 00 min, and the Sun's Amiplicude to 
' | 'þe.24 deg} 00 min; from the: Welt Northerly ; 1 demand which way the 


> |  Corpaſs varies ? 25 | | 

.  - Anſw, Eaſterly ; becauſe by an Obſervation at Sun-ſetting, the Sun's 

_ + Amplitude is nearer to the North. than the Magnetical, according to the 
third Rule. 


Having by the former Rales found the Quantity and Quality of the Va- 
| rigtion, it yet remains there be ſome Direttions for rettifying the Conr ſe. 


# The manner that I ſhall here ſet down, is performed by a Compat(s- 
6 # Chard, (having Degrees on the Limb) and a pair of Compaſſes; which 
+ F tho it be mechanical, yet it's facile and demonſtrative, and-in my Opi- 
- | nion exact enough for Nautical Uſes 3 however, any one may ufe the 
e # Penif he pleaſe, | ; 

But before we deliver the Rule for: Operation, it will not be amils; 
if | for plainneſs-ſake, to give theſe Cautions, . | . by 
| 4, That when a MandireQly beholds the North part of the Hbtizon, 

' the Exft is on the Right-hand, /and the Welt on the left ; and therefore 

| When the North-point of the Compals ( and conſequently all the other 

Points) vary from the true North or Meridian to the Eaftward, then the . 

#$ Variation is reckoned to the right-hand z and for the ſame;reaſons'tif the 
F Variation be Weſterly, it's accounted tothe left, eb 

+.*2, That in the ule of the Compaſs-Chard, you muſt always obſerve, 

. that you place the Courſe, or Point from which you (teer, right from you. 


, The Rule. 


' F © Take the quantity of the Variation.in degrees, from the-Limb of the 
» & Gard, between the Compaſſes ( the: Chard lying before you as is di- 
" Þ reed) placing one Foot in the Rhomb or Courſe 3 if the Variation be 
| Eaſterly, turn the other Foot towards the right-hand but if Weſterly, 
- tothe left; The number of Degrees in which the Point of the Compaſs 

ſtays, = the true Courſe from the North or South, either Eaſterly or 


- Welierly, the Quanticy and Quality of the Variation being allowed. 
As for Example, 


| 1, Let the Magneticil Rhomb, or Point of the Compaſs, be North- 
- Eaſt, and the Variation 10 degrees Eaſterly ; I demard the true Rhomb, 
| T The 


The Chard lying as is dire&ed, take the extent of 10 degrees betwe Z 
the Compaſſes, and place it-from the 'N. E. "towards the right.hayl | 
becauſe the Variation is Eafterly, that ſhews the true Courſe to the NF + - 
55 degrees, or N. E. by E. a little Eatterly.. \ -Þ- 

2. Let the Courle by the Compaſs be Weſt and by South, (iq) | 
S. W. 78 deg. 45 min. and the Variation 10 deg. Eaſterly, as before, (#- 
demand the true Rhomb. ? b” 

Take the extent of 10 degrees between your Compaſſes, and place 
from W, by $. towards the Right-hand ;, it ſhews the true Rhomb to | 
S. W. 88 deg. 45 min. oralmoſt Weſt, 

_ © 3. Let the Magnetical Rhomb be Welt, and the Variation 10 deg} 
Eaſterly, I demand the true Courſe. 2 

Take the extent of 10 degrees, as before, ſet it off from the Wy © 
towards the Right-hand, it gives the true Rhomb N. W. 804. coonÞ$- 
or almoſt Welt by North. | | 

4. Let the Magnetical Rhomb be N, N, W. the Vatiation 10d 
Wellerly, I demand the true Rhomb. X 

Take the extent of 10 degrees, place it from the N. N. W. towallff - 
the Left-hand, becauſe the Variation is Weſterly, it gives the true Rhond 
N. W.32d. 30 m. or almoſi N. W; by N. | 

5. Let the Courſe by the Compaſs be Weſt, the Variation 10 dg 
Weſterly, Fdemand the true Courfe. _ G. 

Take the quantity of the Variation 10 deg. place it from the Weſt bf” 
wards the Leſe-hand, which ſhews the true Rhomb to be S, W. 8048 
or almoſt W, by S. R 


a 


S'xc T. IV, 


The Deſcription of the Univerſal 
=  Ring-Dial, 
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HIS Infirument conſiſts chiefly of two Rings cloſely fitting within Þ. 

< 4 © . 1 wx P 


each other, and a Bridg, and is'made either of Braſs or Silver, 


The outermoſt Ring repreſents the Meridian of the. Place, and on. + 


the foreſide has one of its upper Quadrants divided into 90 degrees: 
likewiſe on the back- ſide a Semicircle is divided into the like Number of 
degrees from the Hole or Center -in the Circumference- On the Con. 
vexity of this Ring is titted a Nut with a Wire-ring to it,- having a 
ſmall! Line drawn in the 'middle of it, to move to any of che degrees 
onthe foreſide. : 


The inner Ring ( when they are open at Right-angles) repreſents I 


the Equinoctial Circle, on the inlide of which is drawn a Line' in the 
very midſt, and thereon are divided the Hours into Halves and Quarters, 
and are numbred with their proper Figures on the upper ſide of this 
Rin 


there is cut a long ſlit; upon one {ide are placed rhe Days-of the Month, 
on the other the Degrees of the Sun's Declination : upon the Bridg is 
contrived a ſliding Nut, which directs a ſmall Place moving withia the 
flit 3 this Phte is croſſed with a fine Diviſion, and in the midſt thereof 
1s.dril'd a ſmall Hole. 
The (le of the Ring-Dial. 

To. find the Hour of the Day. - 


/ 


Place the Hole that is on the (mall Phate on the Bridg, to the Day of 
the Month, or the Sun's Declination, and ſet the Nut upon the Con- 


vexity of the outer Ring, to the degreesof the Place's Latitude (whether | 


Northerly or Southerly) on the foretide of the Ring :; open the Rings 
to Right Angles, and then having your Inſtrument on your Finger, tun 
the upperend of the Bridg towards the elevated Pole, and place the flat 


fide of the Bridg againſt the Sun, that his Rays may the better tranſpire. E 


the little Hole 3 then. turn the Infirument to the Sun, until the Sun-beams 
( by the little Hole ) fall exactly upon the Line drawn on the inſide of 


the EquinoQial, or inner Ring , then is ſhewn the Hour of the Day, : b » 


according, to the Capacity of the Inſtrument, RES 
The dividing the degrees. of the Sun*s Declination on the Bridg of 
this Inſtrument ( which I purpoſely omitted ) is Geometrically deſcribed 
by the Worthy Mr. Edward Wright, in his Correftion of Brrors, wha, | 
think 


- - 


>a a Se 7 on 


The Bridg repreſents the Axis of the World, in the middle whereof Þ. © 


38 x , ey H £ 1410 "HE - g | 
| think; was the firſt Contriver of* this 
'Þ fomthis here diſcourſed of. -* | 
F , 


To find the Sun's Altitude! 


\ I41 
Univerſal Dial, altho differing 


To perform this, you muſtfirſt ſet the Line in the midft of the Nut, 
upon the outer Ring, to the beginning of the Degrees on the foreſide of 
the ame then put'a Pinin the Center-hole, and hanging your Dial 
-  pponyour Finger, turn the «dg of the outer Ring towards the Sun, fo 


| & the Shadow of the Pin may fall upon the Diviſions on the back-fide z 


: 3 the Degrees cut by the Shadow. is the Sun's Altitude. 
3 | Note. | 
If you uſe the Ring-Dial in South-Latitude, you muft place the Hole 


Þ| in the fliding Plate on the Bridg, to the Suns Declination, uſing the 


* South-declination inſtead of the North, and' the contrary. 
% "4s \.\ 
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© - CHAP. X. | 
| Containing the Uſe of theſe Inſtruments, the Croſs-Staff, 
' "and Quadrant :-Likewiſe how to find the Latitude of 
' a Place by the Meridian- Altitude and Declination of the 
«| Sun: And the Uſe Of the Noturnal, 


v1 


-» 


[2 


, 


The Figure of the Crols-Staff, and the 
Manner of Obſervation. | 


' 


ST. 20-4: 


The Deſcription and Ale of the Croſs-Staff. 


- v , _ 
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S-DLAL, "+5 

This Inſtrument is of-ſome Antiquity in Navigation, and is com- 

”monly-uſed -at'Sea- to take the Altitude of the” Sun or Stars, which ic 
performs with ſufficient exacneſs, eſpecially if it be leſs than 60 de- 
| gees; but if it exceed 60, it'is not fo certain,” by reaſon of the length 
_# of the Croſs, and the ſmalnels of the Graduations on the. Staff. | 

&F/- The Staff is made fireight, four-ſquare, and commonly of Box 'or 
"F FPear-trec, and graduated on the ſeveral Sides with degrees and mi- 

| _ The Croſſes, uſually four, are commonly made of the ſame Wood 

 mith che Staff, of a convenient breadth, and of length proportional to | 

& the Graduations, fitted to Nide evenly upon the:Staff, without jogging. : 
FF _ On one lide of the Staff,, the Graduations begin about chree degrees, 
"F + and proceeding towards the Center or Eye-end, encreafe by every ten 
minutes to ten degrees 3” and this Side is called the Ten-lidez ſome- 
ou the breadth of the Thirty-Croſs ſupplies the place of the Ten- 
Croſs, 

Onanother {ide of the Staff, the Diviſions begin at about three 10", 
|» and encreaſe upwards to.30? z this is called the Thirty-ſide. | 

. »-On another lide the Graduations begin about 20?, and encreaſe 'to- 
_ wards the Eye-end of the Staff to 60*; this is named the Sixty-ſide, 
#, The remaining and fourth Side hath the Diviſions beginning at 30”, 
&.  andencreafing upwards to g0®, from thence it is named the Ninety-fide, 


FF andhis Croſs (the longeſt) the Ninety-Crols, 

. F- --- Sometimes the ſeyeral ſides of the Staff are numbred likewiſe with 

KF their Complements to go? in ſmall Figures, viz. at go* Rands 00, againſt 
& $0" 10), at 70* lands 20% and foo. the reſt. | Both 
JF -... The Ute of chis.is to take the. Complement of the Altitude, or Zenich- 


F.. UMance from the Staff, without SubtraQtion, 


* 


Of 


A 


144 ſe of the ro 
Fable of the "Lengths and Half- Lengths - 


k 


Meaſure of each Croſs by 


the Graduation on the Staff, proving whyc | b 
- ther they be rightly made or nat. | Bot 
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of the Croſſes, ſhewing the. | 


ny 


| 


Whole Length 


"Half Lengch |. 
of the Croflcs. 


of the Crofles, 
Degrees, 


Alinmes, '. Deprees, 


——— 
| Minues,\ 


— 


O83 | 


_ 


repreſenting 45* 30" to be 12. 16' (01 


| 
| 
09 . | 


The length of the 


. 


An Example of the Sixty-Creſs. 
the Sixiy-Grofs, if rightly made, mutt reach from 66? 
to 30* oo"; and his half Jengtho 409 13'. + | | 


There are two ways principaliy for the graduating a' Croſs-Staff, one 


| will give you an Example of the latter 


any Staff, or atlealt be able to examine one that is 
Example of the Sixty-Croſfs. 

Suppoſe” the length of the Sixty-Crols/ to be 162 Inches, and 
half-lengeh 5 {+ Inches 3-4 detire to” know the difiance of 45* 30\,/ 

- from the Center of the Sraff proportional tb. this' 
Take half of 45* 39/, that is 22? 45/, 


The Proportion 


by Geometrical Projection, the other by Acichmetical Calculation. 


, by which you may divide 
already graduated, 


| the | by 
k 


Ingth of the Croſs... 
ED 


# 


i, 


” ; 


»£. 
* 
% 
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As the Tangent of 22% 45', —— ——————— 962256 . oy 
Is to the half-length of the Cr6G, 5 i Iriches,  —— 0.70757 -# 


So is Radius —— 


This gives the Diſtance from the Center 


dite way 15 tO divide the half-length of the Croſs into 100 or 1000 equl | _ 
= part*, and taking, only the Tangent Complement of half the Angle re 

quired, out of a Canon ct natural Tangents, gives the Dittance required, 
ef 


Suppoſe, as before, the halt-le 


To the Diliance required, 12. 16 Inches,' —.— ——— 1.08501 | 
of the Staff to the Divilion, Þ © 

, ERAS Inches. : bs, pr 

But if you do propoſeTto graduate a Scaff, the more ready and expe. | 
of 

bj 

Example. 8 

ngth ot the Sixty- Croſs to be 5 2... Inches, - 


and it is required to know the Ditiance from the Center to 45* 3o/, 
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length of the being divided into 1000 equal Parts, 
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| (or into as many: as conveniency admits of, the reſt ſupputated by Eſti- 
*F; mation) look into. the Tables 'of natural Tangents, for the Tangent 
| Complement 22* 45', (the half of 45* 30') and you will find 238472 3 
then- cutting off two: Figures towards the right-hand, the Remainder 
2384, ſhews che Number of equal Parts (whereof the half-Croſs 
contains 1000.) which muſt be taken, to ſet off the Diftance from the 
Center to:45*-30!, that is twice the half-length of the Croſs, and 384 
*  - | The like yourmay perform for any other Degree, to every tenth or 
# fiſt Minate,  orleſs,: according as the Staff will admit of the Diviſions ; 
\ andgs you ſee in the Example of this Croſs, fo the like may be perform- 

| ce forany Croſs of what length foever. | 


» The Uſe of the Crols-Staff. 
Y | To take @ forward Obſervation of the Suws Meridian 
To Altitude at Sea. 


* When you'do intend to take the 'Meridian-Altitude at Sea (in order 
' * ot rgenay” of the Place's Latitude) it is convenient that you be 
| | fepuring your ſelf- for your Obſervation ſome competent time- before 

/ Noon; and conſider what the Sun's greateſt Altitude may be chat 
"'$ Diy, accordingly to-ufe thoſe Crofles that may: be moſt fit for your 


6 | As ſuppoſe the Meridian-Altitude for that Day be judged to be” 20, 
'F fhetruſe the Thirty-ſide of the Staff, and the Thirty-Crofs 3 if you think 
© Kill be 30*, or more, then take the Sixty-Crols, 
| © There is another Requiſite fit to be underfiood before you proceed to 
| Obſervation; and that'is how to place your Fore-ſtaff to your Eye, to 
3 prevent ari Error mentioned by Mr. Wright, in his Corre&ion of Er- 
| 77; to avoid which, take theſe few Hints. | 
1 # _ Firſt, Place the Center of the Staff at A, tothe out-ſide of the Corner 
of your Eye, as near your Eye as conveniently as you can, Without 
hindring your Sight, letting the End reſt upon your Eye-bone, reſpeting 
"| Bit were the Eye's Center, and cauſe the viſual Rays to concur with the 
middle Parallels drawn on each lide of the Crofs-Scaff, and then is your 
Staff rightly placed for Obſervation rn becauſe this is Ws 
ui 
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245  VyeUſeot heCrowStat, . 
| ficult plainly to be deſcribed, and perhaps that which is already faid my Þ 
not be ſoobvious to the Reader as I coald wiſh it, L will thexefore pine 
aneaſy 1ituſtration, which may be-verified-by Experience. .. ' |, | 
' Having firſt of-all ſatisfied yourſelf'in thetrath of- the Diviſions oncdy þ 
| Staff, and likewiſe of the exaQt Length, and Half-length of. your Crof, 
E- ſes, then put on the Sixty-Crols,. and place it to 30* on his Proper Side, 
and alſo ſlip on the Ninety-Croſs parallel with-the former, and put tha 
to 30? likewiſe ow his peculiar Graduations:z then bring the end of.1h, 
Staff to the Corner of your Eye (as is dire&ed) and remove it fothy Þ- 
you'ſee cach end of the two Ciofles at once exactly tocancur and. agree 
with the viſual Lines proceeding from your:Eye ;. that is the Place of $ 
By Staff-.in time of .Obſervation, and may calily be found by frequen | 
_ Having thus prepared for your Obſervation, and acquainted your {elf 
with the holding of your Inſtrument, being upon the Deck, turn you Þ 
. Face towards the Sun, and place your Staff to your Eye, holding th Þ 
Croſs upright, look at the upper-cud of your Croſs, at C for the Sun, 
and at the lower at B for the Horizon ; but'if the Sea'obGure the:Hon | - 
zon from your Sight, then xemove Ge Croſs a little further from 
Eye: but if on the contrary, your Sight 'do not extend fo low as the 
Horizon, but the Sky only appears in the ſtead thereof, then move the 
Croſs a little-nearer-your Eye,; until by the upper -paxt thereof you; ſe 
the: Center of the Sun, and by the Jowex ſe, Monza, exaUly at te © 
fare time; then look upon the proper Side of the Staff (for the Cl | 
you uſe) the Sun's preſent Alticyde will. be cut. by the ſame; and thig | 
| - '-3 were for one ſingle Obſervation either of: the Sun or any Star, welt 
ufhclent, 1 
* But.the San's greateſt Altitude being that yon; are to take, ;you mal 5 
therefore - wait - (making Obſervation as your od ent (hall, diet 
you) until the Sun be upon, the -Meridian, Gill {liding he Croſs ney 
your Eye as the Sun riſes, until you perceiye it tobe at the highel}.;14 
ſo ſoon/as the Sun is.to:the Weſtward of the: Mrrjdlagy, and falling i 
you make Obſervation again,,.your will find the Sea to. obſcure the Hans 
zon from your Sight, and then in no caſe remove your Crofs, but let. | 
remain faxed, -and finiſh; your Obſervation for that ſeaſon.- * 
\ Then caſt your Eye upon that Side of the Staff belonging to the Crob Þ 
you uſe, the Degrees and Minutes cut thereby, and numbred with lagn. 
Figures, (decreafing always from the Center of the Staff) gives.Þ 
Sun's Meridional Altitude, and the ſmall Figures underneath, the Goo | 
plement of the Altitude, or the Zenith Dittance, - d 
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My, 


{ 


Pies by pants nag "ts oli to have 4 piece of 


"evi 
nd Ghſs to defend the Sight from the Laftre of the: Sun in time of 
tion. 


-flk would, in my Opinion, be bethee to have the Glaſs fitted in apiece 
of Braſs, and fo to be put upon the end of any of the; Grads as .OCCa» 
ſnrequies] Thus TIS fora forward Cbrtiapes : 


; Aer the ame manner you muſt obſerve the Alticade of the Sts ; 


T 0 make a backward Obſervation of the Saws Alvtads 


wn 
the 
ns 
% | 
the | 
hat 
Tet 
of 
ent by the Croſs-Staff. 
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"Thc Obſervations are frequent at | Seas eſpecially with the Hollay: 
' drs3 and to perform this, you muſt have a HorizoneVane, the inner- 
fide of which tits upon the Center'of your Staff, or elſe a ſliding one, 


= to the Dutch Faſhion, 
ſe there 4s a Shoe of Braſs to fit on tothe'end SF any- | of the 
| whoſe Ute is the ſame with the Horizon-Vane in the Quas 
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"EHzvinga Staff thus fitted, place the Horizons Vane upon. the Center 
or Eye-end of your Staff, and put on a Crols fitteſt for your 
fi the Braſs Shoe'at the lower-end thereof, then turn your Back to the 
and looking through the Sight (made b y the Braſs Shoe) on the 
d of your. Vane, elevat det ng cde your 360 til he 
0a made by the apper-end 6 Croſs, fall up 
" of the Sight in the Horizon-Vaneyz ink look throngh that ht: bro the 
b; = But if the Sea abſcure the Horizon from your Sight, then re< 
your Croſs a little nearer' to the Horizon-Vane but if on the 
- 'onitrary, your Sight doth' uvi cacwyd fo low as the Hortzon, 'but the 
Sky only appears inſtcad thereof, ther remove the Ciofs further ſtom the 
| Horlzon-Vane, till you ſee the Shadow fall upon its due place, and per- 
 ceive the Horizon exactly at the"ſame time, then have you the Sun's 
preſent Altitude. 
"If you obſerve for the Latitude, you muſt reiterate your Obſervation as 
z and when you perceive the Sun to be paſt the Meridian, defift, 
nd conclading your Obſervation, account your Degrees and Minutes, 
| ber of the Altitude, or its Compleinent, as is before ſhewn. 
To uſe the Staff in a backward Obſervation, after. the Dutch 
Faſhion, there muſt be a Horizon-Vane fitted to flide evenly 
V 2 upon 


HO 


 ———— — Lk FF8 5: 


tt 


= 


'= 8 


T hs 7 » at E- - Lan Eb ona i hea gs 4 So A oe ne. by $595 Fe 24 2 408 , IN 4 Pre Sb nd n F 
ws ANT I Ou BSE. 1 7 ER © 9 TL YE OS abit 4 I RL - 8 NE I WY OREn Ine  VIROINS” OE I OO IE "i 
” 9p FR i Ms wo es! 25 ood; Ea OS OR ge 0 ug 00 VE ES He i OE i OF ESE oe AR © TOI 
Wh, A” ; : wo . ie. dA Por DI LI en or oo OE I SE bd RO OE 3. 21 I NOR £5 
be by - E ; , n "%x.% br x - 4 Be Ne. OS. WIS Sn OY 
_ we}, "_, SUR 3 ? & Ns. > & TR R405 


b , Fo tel _ "FE: p ER wy ons 
4 id *&7% ; on SAD Ps ; Fab 2: ood POS 54 Me ” 4, $0.25 
% $2 £ . og CORRS EM "4 % 6 Lt % n 44 en, LY a NR 
145 The ice of the Qu ” 


- fervation will be this: | 


Place any. of your Croſles that you intend co uſe upon the Center of 4 


the Staff, turning the Nut inward, then ſlide on your Horizon-Vane 
with the Nut inwards, and fix on the Braſs-Shoe to: the lower-end of 
your Cro(s: then proceed with your Obſervation, removing the Hori- 
zon-Vane, as before you did\the Croſs z and the Degrees and Minutes 
cut by the edg of the Horizon-Vane, upon the ſide pecaliar to the Croſs 
you uſe, is the Sun's Altitude, or Complement thereof, as' you reckon 
it in the greater or leſſer Figures. 
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SECT. II, 
The Deſcription and Uſe of the QUADRANT. 


HIS Quadrant þ - 5 very motion Form and Contrivance, - by 
at preſcnt the beſt approved, and moſt general Infirument | 
oedrmge 4 | ; 


for obſerving the Sun's Meridian Altitude at Sea. 
The Parts of this Infirument are pri pally three Vanes, and two 


Arches, which Arches together contain go Degrees, and give it there | : 


fore the Denomination of a Quadrant. 


This Inſtrument is faid to be firſt contrived by Captain Devi, (that Þ | 
was employed in Queen Elizabeth's cime. ©o diſcover the Northewell Þ- £ 


Paſſage) and therefore called Davis's Quadr am. 
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upon the Staff, and then all the varicty from the former manner of Ob. |}. 
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d Manner of Obſervation. 


t it 


}; 


\ X PLL 
\ \\ \\ \ i 
SILS\\) VW 
N\ \\\ \ k 
\ \ Wo 


\ 
WW. TH 
AN vi 


\ 


WF Of the three Vanes;, Thar which in time of Obſervation reſpects the: 
TH in this annexed Figure repreſented by A, is called the Horizon= 


* xp 


- Vane; that which gives the Shadow, noted by B, is named the Sha- 
+ dou-Vane ; and that through which you are to look for both Shadow- 
and Horizon, diſtinguiſhed with C, is called the Sight-Vane, p 
2 a Of: 
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becauſe tr uſually contaiiis bat 65® 3 it is of a {mall Radius. (adviledly 
ſo contrived) for the more apt placing. of the Vane B thereon, that the 
Shadow thereof falling upon the Hoxtzon-Vane A, at this ſhort diſtance, 
might become the ſixonger, and the more perſpicuous to the Eye of the 
- Obſerver. Fi. _ 5 


This Arch is commoauly-diyided but to every" Des NNy 8 


the Altirudey from the Line of Paxayion upwards towards the higher end 
o me Archy-with 5/7 % 
cd, - + 


” 
# 4» 
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thereon are uſually deſcribed ſeveral concentrick 


dividing the Degrces into every fifth or every ſecond Minute 3 and hereby 
the Subdiviſions are contpicuous, and may readily be computed by the 
ShErver, EE TM. 

But becauſe poſſibly this manner of Diviſion may not be underſtood 
by every one that has occaſioyfor this Intirument, . for their ſakes therefore 
L have anngx& this folowingFi 
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- This Figure is part of the Limb: of this' Arch, as *tis uſaally drawn 
uponthe Limb of the Quadrant, each Degree being ſubdivided into five 
" Miniites; tipon the Plain of this Arch are deſcribed {1x concentrick Cir- 
| dts; 'and ate noted with the Figures 1,3, 3, 4,5, 6., And in the 


Litnits "of each Degree are drawn two'Diagonals, ' intet{eQting thee - 
Circles ; atid thoſe Diagonals divide"each' Degree into two Parts, wiz. 
into'/30 Minutes ;z and the concentrick Circles ſubdivide each of theſe 
Diagonals; repreſenting 30 Minutes, into fix other Parts, being five 
Minutes 'apiece : Thetefore the. firſt | Interſection at 5, is five Minttes x 
the Eonf at'ro, -is'teff Minutes 'the'third at'15, is' fifteen Minutes ; 
the fourth at 20, is twenty Minutes ; the fifth at 25,' is twenty five 
Minates;the fix at0,' is thitty Minutes : The firft again at 35, is 
thirty five Minuites'; the ſecond at 4o, is forty Minutes ; at 45, is forty 
fire Minatesz at 50, is fifty Minutes ; at 55, is'tifty five Minutes ; and 
at 60, ſixty Minutes, or 1 Degree. , And the like is to be underftood of 


- therdft,/alwiys as they aſcend, encreafing five Minutes, 
_ + And' take” this for a General Rule: Firſt count how many concen- 


bit Circles ehiere are; which'are fix or' ten,” and are to be computed 
& there ſhewn; and noted by the Figures at the end of this Scheme : 
ew "ſee how many Diagonal Lines are drawn within the extent 
'each Degree, which are two or three z -then multiply the Nums 


dy ber'of concentrick Circles, by'the Number of Diagonals in one Degree, 
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and by the ProduQ divide 60, ( the Minutes in a Degree) the 
Quotient {hall , give you .the number-,of Minutes that ach Inter-. 
ſeQion” incteaſes' by, -and | is more. than the precedent.” As ſup. 
pole the concentrick Circles to be -ten, 'the Diagonals in each De- 
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gree five 3 then multiply. ten. by..three, . the Produdt is. 30, by which 


if you divide 60,'the' Quotient is 2,5; which ;ſhews that the Inter- 
ſections encreaſe by two, Minutes, the. firſt repreſenting two Minu 
and ſo 4, 6, 8 Ninutes, '&c. ro; 58;and--60; Miggies, or 1*; XY 
then 1* 2/, 1* 4';_1* 6; ve. _ And the like is.to be underſlood 
af the reſt. WO EE EE HD BE os 
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This Inftrument is commonly uſed” to obferve the Sun's Meridian 
Altitude, which-ro perform we will briefly. deſcribe. 

Firſt, Put the Horizon-Vane on the end of the Quadrant on A, and 
then the Sight- Vane upon the Thirty-Arch in the precedent Figure; 
and laſtly, che upper-edg of the Shadow-Vane upon the Sixty-Arch, to 
a.certain Number of Degrees-moſt proper for your preſent Obſervation; 
which readily to perform, take this Caution, | 

Conſider what will be che- Complement of the Meridian Altitude 


that Day, then place the Shadow-Vane fo, that the Degrees cut by the | 


upper-edg of the Vane, be always leſs by 10 or 159 than you judg the 
-Complement of the Sun's Meridian Altitude will be that Day in the 
place of Obſervation. ; 
For inſtance z Suppoſe that the greateſt Altitude of the Sun for the 
time, in the place of Obſervation, be eſtimated to be 45®, the Compl, 
is 457 3 then place the Shadow-Vane at 3o or 35 deg. which are propet 
for your preſent Obſervation. | 
* Having thus prepared your Inſtrument, and being ready upon the 
Deck, turn your back towards the Sun, and holding :the Quadrant s 
upright as you can, place the Sight-Vane to your Eye, and looking 
through-the Sight, being the Shadow of the upper-edg of the Shade- | 
Vane, to fall upon the upper-part of the Slit, or open Sight in the Hot 
zon-Vane, and at the fame time look through the {aid Slit for the Hot 
zony and if the Sea obſcure the Horizon from your Sight, then flide 
your Sight-Vane a little lower down towards f, bas 
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= Sight doth not extend {o low as the Horizon ; but if the Sky only 


153 


Z preſents it ſelf to your Eye, then-remove your Sight-vane a lictle higher 


| towards g 3 then make Obſervation again, -continuing to move your 


Sight-vane higher or lower according to theſe DireQions, until looking 


+ through the Sight-vane, the Shadow fall upon his due Place, and that 


at the farne time you exactly ſee the Horizon through the Sight in the 
' Horizon-vane, then have you the" Sun's .preſent Altitude. But it be- 
ing the, Meridian or greateſt Altitude that you are to obſerve, you mult 


| therefore-continue to make Obſervations as often as you ſhall think tit, 
| (but eſpecially you ate co tend your Obſervation, when you perceive 
© the Sun almoſi upon the Meridian) until the Sun be to the Weltward of 
F the Meridian, and is leſſening his Altitude 3 for then, if you make Ob- 
' ſervation, the Sky will be ſeen, and not the Horizon ; and in tnis Caſe 
$ you muſt not alter your Sight-vane, but letting it fiand, conclude your 
$ Obſervation for that ſeaſon: then cati your Eye upon the Thirty-Arch, 


' and ſee how many degrees and minutes are cut by the in-fide of the Sight- 
vane, and thereto add the degrees at the upper edg of your Shadow-vane, 
' the Sum js the Complement of: the Altitude, or the Sun's Diſtance from 


Note: The (mall Arch in ſome Quadrants contains 7o degrees, and 
. thegreater ,20 degrees, whoſe Sum.is 90. Theſe Arches are numbred 


" 


divided like the former 3--and if that be well underſtood, this will 


s 


not ſeem obſcure, and therefore it is needleſs to ſay any more of this 


IP + 
Alteration. 
* 1 . : 


,  Andhere note, That there is a late Contrivance with a ſmall Convex- 
 GlaG to be let into the Shadow-vane, which may be uſed when the Sun 
Ibhaſey, and will not firike a clear ſhadow upon the Shadow-vane z 
” then this Glaſs will contra the Beams of the Sun, and refle& a ſmall 
- ſpeck of Light upon a ſmall black Line drawn on the Horizon-vane, 
which reſpe&ts the Center of the Sun. And further #ote, That in thoſe 
Obſervations made by the vpper-edg of the Shadow-vane, it is proper to 
| fubrra& 16 min. or ſomewhat leſs, from-the Sun's Altitude, or add it 
- tothe Zenith Diſtance (for the Semi-diameter of the Sun); but in uſing 
.the Glaſs you are not to make any ſuch Allowance, becaule the Speck 
| repreſents the Center of the Sun. 
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Rules for. finding the Latitude of the Place by Obſerya. 
tion of the Sun s Meridian Altitude, or Zenith-Diſtance, 
by belp of the Table of the Sun's Declination, | 


Ecauſe *cis common to work the Obſervation of the Sun, taken 
by. the Quadrant, and - other "Inſtruments / now in uſe, by the 


Complement of the Meridian Altitude, or the Suu's Diſtance from he. 


Zenith, 1 ihall therefore give Rules, illuſtrated with Examples, for thy 
purpole. 
Rule I. 


If the Sun come to the Meridian in the South, and'have South-Decii. 
nation, ſubtra& the Declination from the Complement of the Meridian- 
Altitude, the Remainder is the Latitude of the Place of Obſervation 
Northerly : But if the Declination exceed the Zenith Diſtance, then 
fabtra& the Zenith Diſtance from the Declination, the Remainder is the 
_ Latitude Southerly. 


Example 1. 


Admit you are at Sea, and the Sun being upon the Meridian in the 


South, is 37 deg. 3o min. diſtant from the Zenith, and at the fame | 
time hath 12 deg. 00'tmin. South Declination, I demand the Latitude ]. 


of the Place. 
The Operation. 
Complement of the: Meridian-Altitude 37 20 
The Sun's Declination South, ſubtract 12 ©o 


The Latitude of the Place—— ———25 3o Noth 
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Example 2. | 
Admit (being at Sea) the Sun being on the South part of the Meridi- 


- us, is 10 deg. difiant from the Zenith, and the Declination 20 deg. 


30 min. South : I demand the Latitude of the Place. Ll 


The Operaton. 
The Sun's Declination — 20 30 
" ThePiltance from the Zenith, ſubtract 10 OO 
The Latitude —— - x0 30 South, 


Rule 2. 


-- [If the Sun be upon the Meridian in the South, and hath North De- 
dination, then add the Declination to the Zenithediftance, the Sum is 
the Latitude Northerly. | 


| Example. 


Admit a Ship atSea, arid the Stin on the South-part: of the Meridian 
is 30deg. 30' from the Zenith, -and the Declination is 15 deg. 30 min. 
North : I demand'the Latitude. 2 , 


Ju a —— —— TO 


The Operation. 


The Corppl. of the Altitude, or Zenith-diftance, is.,30.; 30 


\ The Declination added —— —— 15 30 


Iams etna 


The Latitude 46 00 
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Rule 3. 
If the San be on the Meridian in. the North, and have North Pecli- 


nation, then'ſubcra& the Zenith-diſtance from the Declination, the Re- 
- mainder is the Latitude Northerly : But if the -Zenith-Difiance exceeds 


the Declination, then ſubtract the Declination therefrom, the Remain- 


deris the Latitude Southerly, - 


R 2 Example 
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Suppoſe the Declination were 20 deg. North, and the Zenith Diftance 
42 deg. 30 min, the Sun being upon the Meridian in the North : 1 de- 
amand the Latitude. 


The Operation. . 
The Sun's DNeclination North ——- <— 20% og 
The Zenith Diliance lubtraGed -—— ——— 12 30 


The Latitude of the Place =— ——-— 07 30 North. 


Example 2. 


_ Suppoſe the Sun's Declination to be as before, 20 deg. North, and 
that being upon the Meridian to the Northwards, his Zenith Diftance is 
40 deg. 15 min. Idemand the Latitude. 


__ 


The Operation. 


The Zenith Diſtance of the Sun is- —— 40? 15 
The Declinatipn North ſubtrack —— —— 20 o0 


The Latitude —_ 20 15 South, 


Rule 4. 


If the Sun be upon the Meridian in the North, and hath South Dedli- 
nation, then add the Declination to the Z:nith Diſtance, the Sum is the 
Latitude Southetrly, : 


Example. 


jit the Sun's Declination were 16 deg. 45 min. South, and the 
[Diſtance 29 deg. '45 min. I demand the Latitude, 
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| The Declination of the Sun South ——  16* 45' 
' The Zenith Diſtance add —— —— —29 * 45 


The Latitude — —— ——— 45 30 South. 
Rule 5. - 


If the Sun have no Declination, then the Complecent of the Alti- 


| tadeis the Latitude of the Place 3 and if the Sun be on the Meridian in 


the South, your Latitude is Norcherly 3 if in the North, Southerly, 
This needs no Example. 


Rule 6. 

If the Sun be in the Zenith, 5. e: 90 deg; above the Horizon, then 
the Decliuation either Northerly or Southerly, is the Latitude of the 
Place.. i-This likewiſe needs no illuſtration, | | 

Rule 7. 
If you be within the ArQick or AntarQick- Circles, and obſerve the 


Sun upon the Meridian under the Pole, then add the Sun's: Declination 


tothe Complement of the Altitude, and ſubtra& the Sum from 1809, 


| the Remainder is the Eleyation of the Pole, 


Note. 


If your Inſtrument wherewith you obſerve give only the Meridian 


{ Altitade, then ſubtract that Altitude from 90 deg. the Relidue is the 


Zenith-Diſtance, or Co-Altitude of the Sun; and the Operation is the 


For the Stars, : 
What hath been here delivered in theſe Rules, concerning the Sun's 
ting upon the Meridian, the ſame'is' to be underiiood of any Star 
Declination' is known. fr 01 | 
Admit 


os 


accordin "g tothe ſecond Rule aforegoing. 
Bue- if you obſerve by any of the Stars near the North-Pole, whoſe 


Polar-diftance is ſet down in the Tables of Declination z and if they be |} 


on the Meridian under the Pele, add the Complement of the Declina- 
tion, or Polar-diſtance, to the Meridian-Altitude found, the Sum is the 
Latitade Northerly. 

But, Secondly, if you obſerve any Star that is upon the Meridian in 
the North above the Pole, then from the: meridian Altitude: of -that 
Star, ſubtra&t the Complement of the Declination,. os Polar-diftance; 
the Remainder is the Latirude Northerly : But if che Complement of 
the Star's Declination cannot be ſubtracted from his Meridian- Altitude, 
fubtrat the Meridian-Altitude therefrom, the Remainder is the Lati- 


tude Southerly. The ſame may be rr of Stars near the South- - } 


Pole. 
Here 1 thought it neceſſary..:to: mention fomethiig of the: .Crefiert, 
which are certain Stars that are of good uſe in the Southern Navigation ; 


they are ſo called, becauſe they do forriewhat reſemble the Form of a | 


Croſs, according, to the annexed Fi igure, 


; The Figure of the C onftellation called " Croſes. WW 


The Head,” 'L A Deelination fon the Sviith 
Pole 34* 45' 


\F4 


* C 


The Cock's- Foot, Declnation = >< youths Pole 28" 45” 


The. 4e:0,ciobfobater Goble ens ance tor rei in [ 
_oſk inclination, according to the Obſervation of :Ms;; Edmund Halg | 


Admit you ſhould bliree the ot Star Ar Barns, whoſ Decline. |; 
tion-is 20 deg. 58S min. North;\wherhe- is upon the "Meridian in the © 
South,” and hind his Altitude to be 65 deg. 25 min. the Compl. thereof | 
24 deg. 35 min. 'is the Zenith-diftance-z ! then adding 20 deg, 58 min... | - 
to 24 deg. 35 min- the Sum- 45 deg. 33 min. the Latitude Northerly; _Þ 
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 F "$6 Hein, is St deg. 1 LESS nee 3 an$:ſo-rhe Compleriieric 
- | gt he Declination or Polar-difjay i328 deg-45 mins > By this Polat- 

| Ifancs and the Meridian-Altitude' 'of this'Star, when heis either above 

+ & below the Pole, you may find the Latitude of the Place, by the Rules 

= | - of the Scarslaft mentioned. The Polar-diſtance of the Head of the Crols, | 

| $34 deg-:45 min. 

F :,Toknow when theſe Scars are fic for Obſervazion, hold up a Thread 
{ and Plummer ; and when the Threadicuts the Star at A and that-at ©. 

| both at che:lame time, then-they are _— the Meridian,” and fie t to be 
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$0 \ The Deſcription and eo fe the Nocturnal. 


\Hls Inſtrument conſiſts of three Parts: . . 
"F5xft, \The broadeſt aid greateſt, which we imay all The un- 
| Greeable Party. whichihath a hinKe 10 hold it by," tim of Obſlerva- 
. tion. 
' Secondly, The firſt moveable, or middle Part. 
Thirdly, The long Index, that is to turn to the Pofition of thoſe Stars 
"for which they are made, viz, the Guards of the Little or Great Bear. 
- The fore-ſide of the firſt, or unmoveable Part, hath the Limb or out- 
I ward Circle divided into ewelve Months, and each Month ſubdivided into 
ts reſpeRive Days, and are counted cowards the left hand, and marked 
with their Names, or the firſt Letter thereofy as F for January, F for 
February, M tor March, &:, And upon ſome of them there are two 
| other Circles, the outerm lt of which is divided into 24 equal Parts or 
| Hours; and the other into 29 Parts and a half; or Days of the Moon's ,- 
Age 3 by which the Moons Southing may be known by inſpection, and” 
thereby a Computation of the Tides. 
' _ Of theſe Nofnrnals there are two forts, one for the Guard of the 
[-- Lith, theother for the Gaards of the Great Bear, or Charles"s Wain, 
4 commonly called the two Pointers. Now to know-for which of theſe 
F Confiellations any No4urnal is made, ' you' may+ obſerve, that: the 
Nournals that are for the Gaards of ' the Great Bear, have the 179th'of 
"ant on the top ;, and if it be for the Guard of the Little Bear, then 
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| The-ſecond and-moveable Part hath a Tooth proceeding from it, with 

= ®the edg continued in a-right Line from the Center ; which 'is to be turg- 
ed tothe day of the month at pleaſure z and on the Superticies thereof 

s 2. Circle 'divjded-into 24 equal Parts or Hours z which when'the aid 
Tooth is {et'to*the day of the Month, and the Index turned: co the Poki 


tion of the Guards, the ſtreight fide of the Index will ſhew the Hour of } 


the Night upon the ſaid Circle. 


The third and upper - moveable- Part is- called the Index, having one | 


ſide thereof proceeding from the Center, which is to be turned to the 


Guards in time of Obſervation ayd through all. theſe pieces in the | 
Center of the Inſirument is a Hole, through which you are to lee the 
North Star, and at'the fame time the Index is to be turned to the 


Guards, 


The Figures of the Stars, as they ſbew themſelves in the 
Tarun: for which the Not#arnuls are made. 


k. Bat if you would be better ſatisfied, in the Forms of the Stars in each 


.,Conltellation, Lrefer you tothe New Hemiſpheres and Planiſphere of t 
Havens, that are very. uſetul fox knowing the Stars 3 fold by the Aw 


thor. Th 
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you. will find the 21ſt of April there, ' The back-lide of this Part is dj; 
vided jnto the 32 Points ob*the- which are to-ſhew t BL; 
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.of the Guards, thereby, to-know ; Declination the: North Starkath« | 
upon any Point of the Compaſs. | 
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The Figure of the No&turnal. 
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| Here folleweth a Table for the Diſtance of the North Star, # 
Point of the Compaſs the Guards are upon, fitted for both ſorts of oft urnals, 


c aicending from 


, or lower partot the em 


It the former ot the Grards b 
the North 


If the former of the Guards be deſcending 
from the South, or- upper part of the Merid, 


| 


| 
| 
[ 


| 


[ 
[ 


Points of For the 
the Com- {guard of the 
paſs. Little Bear» 
D. M.,, 
North. |2 op Ta 
N. by E. I $26 5 
N.N.E {2 2955 
N. E. byN. |] 0%4n 2 
' North Eaſt, {0 35S*® 
EE byE. [oe 
. North E. '© 20 
. by N. ,© 50 
hat [1 18 
E. by S. I 4l - 
WE 2 OI > 
% £. by E.j2 426 $ 
South Eaſt, |2 25 TX 
S. E. byS. |2 30-© 
$'S.'E. 2 29 = 
S. by E. 2.” 24:2 
South, Bide fs 
S. by W. r ys © 
$.'S. W. I 29 = 
S. W. by S. |1 O04 wy 
South Welt, 'o© 35 SS 
|S, W. by W.'O os * 
W.SW. jo: 20 
W. by S. jo 50 
Welt, j1 18 
W. by N | r 4 o* = 
W. N.W. :2 ol b Fm 
N. W. by W.'2 1168 z 
| North Welt.” 2 253 2 
N. wW. by N. 2 307” 
N.N.W. j2 297 S 
N. by W. [2 $3 --* 


For the-guards of the Great | 
Bear, or- afrermoſt Wheels 
in Charles's Wair,called the 
two Pointe s, 
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The manner of holding the Noitarnal in time of Obſervation. 


& Take the Handle in your hand, with the forefide toward you, holding 


of it upright in your hand, (which you may difcers by the Tip that is 
on the very top of the NoCturnal) then looking through the Hole in the 
Center to the North Star, you muli turn the upper Edg of the Index 


| (which cometh. from the Center) to the Guards ; this beivg under- 


{tood, you may now proceed to the ſeveral Ules thereof. 


To | find the Hour of the Night by the North- Star, and the Guards either 
of the Little or Great: Bear, and upon what Point of the Compaſs 
they are. ; 


To perform this, you mult firſt ſet the Index of the ſecond moveable 
Part to the Day of the Month, (then if it will not ſay of it (elf, you 
muſt ſtay it with your Thumb) holding it as you are before direed 3 


' find-the North-Star through the Hoyle, and turn the Index to the 


Guards, and then upon the fecond moveable Parr, the edg of the Index 
ſhall cut the Hour ot the Night: At the ſame time you will tind on the 
back-fide what Point of the Compaſs the Guards are upon, ſo that you 
may know alſo what Diitance--the North-Star bath at that time, either 
above or under the Pole. 


To find the Time of the Moon's coming to South any Day of her Age, 
and alſo the Time of High-water that D.y. 


Fir, find the Moon's Age on the moveable Part, and right againſt it, 
in the Circle «tf Hours, you will hnd the Time of the Moon's Southing. 


E xample, 


Suppoſe the Moon were cight days old, I demand the Time of her 
coming to South. 
| Therefore look for 8 on the Circle of her Age, and right again it you 
will find in the Hour-circle, almoſt half an hour paſt 6 of the Clock in 


the Evening (becauſe that always between the Change and the Fall the _ 


cometh to South in the Evening, but after the Full ſhe comet! to the 
South in the Morning): So having found the Moon's Southing, if you 
add thereto the Hour of the flowing at any place, it will ſtew you the 


' Time of High- water that Day, 


Y 2 Example. 


The Ule of the Nocturnal. 163 
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164 The Ale of the Plain Scale. 
_ Example. | | 
Suppoſe that here at London, the Moon being $ days old, I find by 
the Nocturnal, that the Moon cometh to South at almoti half an hour 
paſt fix of: the Clock z to which I add three Hours, the Time of High.. 
water at the Full and Change, whict makes 9 of the Clock and almoſ 
half an kour paſt, the Time of High-water at Zondon-Bridg that Day of 
the Moon's Age. 
© And if thote Numbers being added together ſhould exceed 12, that 
I2 muſt be ſubtracted from it, and that will be the Time of Full Sea, 
As ſuppoſe the Moon ſhould be 13 days old, at which time I tind by 
the Nocturnal that the Moon cometh to South at 10 of the Clock, and 
( almoſi half an Hour, unto which if you add 3, it maketh 13 Hours and 
a half ; from which if you take 12, there remains 1 of the Clock, and 
almoſt half an hour, the Time of High-water at London-Bridg, accords 
ing to the common way of Computation. 
And to know the Time of Full-Sea at any other Place, I refer you to 
the Tide- Tables. 


CH: a3: XL 
Containing the Uſe of the Plain-Scale, Gunter's Scale, 
Sinical-Quadrant, Plain Chart, Mercator's Charr, 
of both Globes ; and likewiſe the ſecret Properties of 
the Load-Stone. 


| SECT EL. 
The Deſcription and Uſe of the Plain-Scale. . 


HE Ute of this Inſtrument is facile and delightful, and ſerves- 
l the Conſirucion of Problems in Navigation and Aſtronomy. 
L The Lines on a Plain-Scale are uſually a Line of «qual Parts, 
Chords, . Rhombs, and Longitude 3 but on this here deſcrib«d, arc like- 
wiſe a Line of Sines, Tangents and Secants, Plate 6. Fig.25. 


We ſhall here inſert the Projection of theſe Lines on the Scale. _ 


—_—————)  c 0 2 © 


The Uſe of the Ylaſn, Scale. 


The Ling of Roms. 


= Va Ft | OE 

E The Projedtion of the Line of Rhejbs.: 
For the dividing. of the Line of Rhombs, firſt draw; the. Line A C B 
and upon the Point C deſcribe the Semi=circle ADB, and divide the 
Quadrant AD-into 8 equal parts: which being done, {et one foot of 
- your Compaſles in the Point A, and with the other fogt extend to each 
of thoſe, Diviſions, and transfer thoſe Extents unto the Line ACB, which 
will divide the ſaid Line into $ unequal parts, which will be a Line of : 
Rhombs, and to number with 1, 2, 3, 4, &c. unto 8: and fo the- 
Halves and Quarter-points of the Compaſs are to be inſerted. - 


The Line of Longitude. 


166 ' The Lineof Longitive. 
The Projeftion of the Line of Longitude. 


Firſt, draw the Quadrant -C AB, and divide the Side CA into 65 
equal parts 3 then through each of thoſe equal parts draw Lines paralle! 
to the Side A B, until they touch the Quadrant CB; which being 
done, ſet one foot of your Compaſſes in the Point C, and extend the 
other foot unto each reſpe&ive Point of InterſeQtion in the Quadrant CB, 
and then transfer them to the Line CD (which is to be the Diſtance be. 
tween C and B, or the Chord of go Degrees 3) fo ſhall thoſe InterſeRions 
divide the Line CD into 60 unequal parts, which is called the Line of 
Longitude. 
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The. Line 'of Sines. 

The Projection of the Line of Sincs is thus to be performed Firſt, 
draw the line ACB, aid upon C deſcribe a Semi-circle, and one of the 
Quadrants divided into go Degrees, as the Quadrant ADC; then draw 
a line through each tenth Degree of the Quadrant parallel co the line 
AC B, it will divide the line D C into go unequal parts, which will be 
a Line of Sines, to be numbred from C towards D, with 10, 20, 50, Oc. 
unto 90. 


1s 


The Line of Verſed Sines. 


The. Projection of the Line of YVerſed Sines, is thus to be effected: 
Firſt, draw the line ACB, and upon C draw the Semi-cirxcle A DB, 
which divide into 180 Degrees z then through each deg. drawing Right 

Lines parallel to the Line DC, they will divide the line AB into 180 
unequal Parts, which will be a Line of Verſed Sines, to be numbred 
with 10, 20, 30, 40, &c. unto 180. | 


The 


* 
| ds. 


ls 


For the Projection and Diviſion of the Line of Chords, you muſt fir 
draw the Diameter A C B inthe foregoing Scherne, and upon the Cen. | 
ter Cdeſcribe the Semi-circle ADB; which Semi-circle divide into two 
Quadrants by the point D, then divide the Quadrant D A into go equal 
parts or degrees; this being done, ſet one.foot of your Compaſſes in the 
point A, Jet the other be extended toeach degree of the Quadrant AD; 
which Extents transfer unto the line AC B, as you may fee the Arches 
lead in the foregoing Figure. This Line, ſo divided into 90 unequal 


diviſions, - is called a Line of Chords. Afﬀer this manner yout makeit of | | 


what Radius you pleaic, and number it with 10, 20, 30, &c. 
The Line of Tangents. 


Firſt draw the Quadrant, as in the foregoing Scheme, and divide it 
into 90 degrees, and from the point B erect a perpendicular Line, as the 
innermoſt line TB; then from the Center C draw lines through each 
. degree of theQuadrant CDE, until they touch the Line T B, and thoſe 


. Interſe&tions will divide the line TB into a Tangent, to be numbred } 


with 10, 20, 30, @c. 
| The Line of Secants. 
Having drawn thoſe Lines in the foregoing Scheme, through eachres | 


ſpe&ive degree of the. Qnadrant, from the Center C, until they touch | | | 


the line TB, extend your Compaſſes from the Center C to the extremi- | 
ty of each reſpeRive Line, and the foot of the Compaſſes Kill remaining | 
in the point C, transfer the ſaid Lines unto the line C D'S, ſo ſhall they 
divide the ſaid Line into unequal parts, which is a Line of Secants, aud 
number them with 10, 20, 3o, &c. 


Problems of Plain-Sailing by the Plain-Scale. 


Poblem T. | 


A Ship ſails N. E. by E. 108 Leagues z 1 demand the Differeines] | | 
Latitude and\ Departure. ; By 


In the following Problems of Plain-Sailing, 


AC repreſents the Diſtance ſailed. 
AB the Difference of Latutnde. 
B C the Departure. 
BAC the Courſe. 
...: ACB the Complement of the Courſe. Plate 6, Fig. 26. 
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F  - Draw the occult Line AB, take off 60 from the Line of Chords, and 
B fiveep the prick'd Arch de. Set off the Courſe five Points, taken from 
'  theLine of Rhombs, from d toe 3 then draw the Line AeC, and let off 
1108 Leagues, by the Line of equal Parts, from A to C”, letfall the Per- 
| _ pendicular BC, and fo finiſh the Triangle A BC, in which you will find 
- the Diff, Lat. AB 69 Leagues; the Departure BC go Leagues. | 


C7 P2oblem IT. 
 - AShep ſails N,E. by E. umilher Difference of Latitude be 60 Leagues ; 
 ] demand the Diſtance and Departure ? '. Plate 6. Fig. 26, 
Draw A B of the given Length, and raiſe the occult Perpendicular BC, 
ft off the-Courſe five Points, as'in the former Problem. Draw A C un- 
4itit meet with B C, and finiſh the Triangle; the Diſtance is 108 Leagues, 
| © and the Departure 90 Leagues.” { | 


- | _- Paoblem III. | 
A Ship ſails N.-E. by E. until her Departure be 90 Leagues ;, I de- 
mand the Diſtance and Difference of Latitude ? Plate 6. Fig. 27. 


Draw the occult Line AB, and raiſe the Perpendicular BC of the 


| . given Length go Leagues; then upon the Point C ſweep the Arch de 
| © with the Chord of 60?, and place the Complement of 'the Courſe three 


J - Points from d to e 3 then draw Ce A until it meet with A B, and finiſh 


"Ihe Triangle. The Diſtance is 108 Leagues, the Difference of Latitude 
| bo Leagues, Fe | 
P2oblem TV. 


' Difference of Latitude be 60 Leagues ;, 1 demand the Courſe and Depar- 


E:. 
| 4 Ship ſails between the North and the Eaſt 108 Leagues, wntil the 


| Draw AB 60 Leagues, and raiſe the occult Perpendicular BC, take off 


»; theLength of AC the Diſtance 108 Leagues, and placing one Point of 


 - your Compaſſes at A, deſcribe the occult Arch cutting the Line BC at 
| + thePoint C, by which draw A C, and finith the Triangle the Departure 
'- BC is go Leagues.z with. a Chord of 60? ſweep the Arch de, which 
| Meaſured upon the Line of Rhombs, will be foune five Points, the 
- Courſe fought. 
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Pyooblem V. 


A Ship ſails between the North and the Eaſt 108 Leagues, until be | b- 
: Departure be 90 Leagnes 5, 1 demand the Conrſe ani Difference of Lyji. © 


tude ? . Plates. Fig. 2g, © 


Draw the occult Line AB, and raiſe the Perpendicular B C of the 
given Length go Leagues; take AC 108 Leagues, and ſetting one 
Point of the Compaſſes at C, deſcribe the occult Arch, cutting the Line _ 


AB at A, by which draw AC, and finiſh the Triangle. The Courſes . } 
found five Points, meaſured as in the former Problem, - the Difference of Þ 


Latitude 60 Leagues, 


Juwblem VI. 


A Ship ſails between the North and Eaſt, until the Difference of Lats- | 


tude be 60 Leagues, and the Departure go Leagues ; 1 demand the Courſe 
and Diſtance ? Plate 6. Fig. 28. 


Draw AB 60Leagues, raiſe the Perpendicular B C 90 Leagues, and by 
the Points A and C draw AC, and finiſh the Triangle. The Courke is 
found 5 Points, as in the fourth Problem, the Diſtance 108 Leagues. 


Pzoblem VII. | 
There are two Ports that bear S.W. hy S.- and N, E, by N. diſtant 40 


Leagues ;, A Ship ſails from the Northermoſt of them, firſt South, and tim, | 
Weft by South, fometimes upon one of thoſe Courſes, ſometimes upon the 


other, until 


tþ ſhe arrive at the Southermoſt Port ; 1 demand how may 
Leagues ſhe hath ſailed upen one Courſe, and how many upon the other ? 
Plate 6. Fig. 29. 


Let A repreſent the Northermoſi Port, and E the Southermoſi, AE _ 
their Diſtance, A D the Diſtance failed upon the South Courſe, DE the *; 
Diſtance upon the W. by $./Courle. * 6B 
- Draw the Line AE 40 Leagues, being a N.E. by N. and a S. W. by 
S. Line ; Deſcribe the Arch t g, ſetting off three Points, and draw the. 
occult Line A D, being a South Line ; then ſweep the: Arch hl, and fe 
off four Points, drawing the occulc Line DE, untii it mect with AD, 
and fo finiſh the Triangle ADE. The Dittance failed South is 29 
Leagues, and W. by S. is 22 + Leagues. | | 

ÞP,oblem VIII. 


There are two Iſlands that brar Eaſt and Weſt, and. are diſtant 40 


Leagnes, A Ship ſails from the Weſtward N. E, by E. and then ſailing - 
22 
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| 12 Leagues and a half further, arrives at the Eaſtermoſt Port 5 I demand 
 # the Diftarce ſailed upon the firſt Conrſe, and what was the ſecond Courſe? 

| Et Plate 6. Fig. 29, 

Let A repreſent the Weſtermoſt Port, E the Eaſtermoſi, D the Place 
* where the Ship altered her Courſe, making the beſt of her way z AD 
- theN.E, by E. Courſe z DE the other Courſe unknown: Draw AE 
' zo Leagues, ſet off an Angle of three Points,” and draw A D, the N, E. 


$7 


* | byE Line occultly 3 take the Diſtance 22 Leagues and a half, and pla- 
4 cing ane Point of your Compaſſes in the Point E, croſs the Line A D in 


Þ the Point D, draw DE, and finiſh the Triangle. The Diſtance upon the 
firſt Courſe is 29 Leagues, the Angle at E is four Points, therefore the ſe- 


cond Courſe is S. E. 
P2oblem IX. | 
Two Ships ſail from the ſame Iſland, the firſt ſails N,W, by N. 22 
| Leagues and a half, the ſecond W. by N. 40 Leagues, and arrive at their 
ſeveral Ports ; I demand the Bearing and Diſtance of thoſe Ports. 
| Plate 6. Fig. 29. 


| E repreſents the Iſland, D the Northermoſt Port, A the Welſtermoſt. 
'- Þraw AE 4o Leagues, and ſet off the Angle at E four Points, and draw 


' | DE-22 Leagues and a half; then by the Points D and A draw AD; and 


 finiſh-the Triangle, The Angle at A is three Points, which ſhews the 
Beging of the Ports to be E.N. E. and W. $S. W. and the Diſtance AD 


. almoſt 29 Leagues. IM 

|” AShip- ſails from acertain Port W, N.W.22 Leagues and 4 half, and 

| thin more Southerly 29 Leagues, and ſhe is forced back ay aini tothe Port 

= | fm whence ſhe came 40 Leagues ; 1 demand her Conrſe from the ſecond” 
i} Pare to the third, and how ſhe ſteer'd back again ? 6G dot 


Fg Plate 6. Fig. 2.9. 
E repreſents the firſt Port, D the Place where the Ship altered her 
Courſe, A the Place where ſhe was driven back, . mh | 
Draw the Line DE 22 Leagues and a half, take the Diſtance AD. 
29 Leagues, placing your Compaſſes in D, deſcribe the occult Arch at 
4% and take the Diſtance AE 40 Leagues ; deſcribe another occult Arch - 
| fom E, crofling the former jn the Point A; draw AE and AD; and 
| finiſh the Triangle, The Arch mn is 9 Points, therefore. the Gourſe 
| fomthe ſecond Place to the third, is $. W. by S. and ſhe ficered b 
| an to the firſt Pore E, N. E, | 
——_ Z 2 Here 


Here follow ſome Problems of Mercator's Sailing, wrought two was, Þ| 
Firſt, By the Plain Scale only, by taking the middle Latitude, which þ 
is not exactly true, but may ferve as an ' Approximation in a ſingle E | 


Courſe, provided the Diflance be but ſmall, otherwiſe *tis too groſs, 
The ſecond way is by the Meridonal Parts, which will be exact xc. 
cording to the Capacity of the Inſirument, 


The Uſe of the Plain Scale in Mercator's Sailing by the 
mianle Latitude. 


Problem T. 


A Ship ws. in the Latitude of "6a ſails a N. Weſterly Courſe, unit | | 


ſhe come into the Lat. 45* 30', the Difference of Longitude 90 League; 
1 demand the Courſe, Diſtance, and Departure ? 
Plate 7. Fig. 30, 


For the Solution hereof by the Plain Scale, firſt draw the Line A CB, 
and upon the Center C deſcribe the Semi-circle ADB, and croſs the 
Line ACB at Right-Angles wich the Line ECD 3 then find the mid- 
dle Latitude, by taking the half-Sum of both Latitudes added together, 
which you will find to be 42* 45', which middle Latitude fet off from | 
D'to M and L both ways, and draw the Line ML; then ſet the Diſtance | 
DF fromBtroG, then ſet off the Difference of Latitude 1 10 Leagues 
from B ro H, and from G to A, and upon the Point A ere a Perpen- 
dicular, as AK, and from A ſet off the Difference of Longitude in 
Leagues, which is 903 from the Point K draw the Line KG, then from 
the Point H erc& an occult Perpendicular, as the Line HI; then layings | 
Ruler from the Point Bto the Point E (where the Line B K doth cut the 
Line EC) and'draw the Line BI ; then upon the Point B deſcribe the | 
occult Arch Cn, which being meaſured on the Line of Chords, willbe þ 
found to be 31, or two Points three Quarters, which is the Courſe re * 
quired, N. N. W. three Quarters Weſterly : and the Line BI is the Di 


—Y 


tance required, which being meaſured upon the Line of Leagues, will be | 


found to be 129 Leagues, and the Departure HI 66 Leagues, 


Pwblem 17. 
A Ship being in the Latitude 40* North, ſails N. N.W.+ (o i 
Weſterly) until ſhe \come into the Latitude of 45* 30'; 1 demand th 
Diſtance run, the Difference of Longitude, and the Departure ? 
Plate 75, Fig. ot 
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this Problem by the Plain 
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"8 Solution of 


ind draw the Line'ML, and upon the Point B deſcribe the obſcure Arch 


| Co, and ſet off the Courſe given, (which is 2 Points three Quarters, or 
F ;i* anda Quarter) from Cto n, and ſet the Diſtance CF from CtoG, 

| and from Bſet off*the Difference of Latitude 110 Leagues, - and the fame 
ance from G to A, and from the Points H and A ere the two Perx- 


pendiculars HI and AR; then throvgh the Pojnt n, draw the Line BI, 
which being meaſured in the Scale of Leagiics, will be found to be 129 3 


S: they laying 3 Ruler from G to the Interietion of the Lines at E, draw 
- theLine 
| K: So the Diſtance AK being meaſured upon the Scale of Leagues, will 


K, and note where it interſecteth the Line AK, which is at 


be found to be 90 Leagues, the Difference of Longitude ſought, and 
HI the Departure 68 Leagues, 


A Ship being in the Latitude 40* North, ſails between the North and 
the Weſt, wntil ſhe arrive to the Latitude 4.5® 30', and that her Diſtance 
ran be 129 Leagues; 1 demand the Courſt, Difference of Longitude, 


| ad Departure? | Plate 7, Fig. 30. 


For the Solution of this Problem, firſt draw the Line ACB at any 


' convenicut Length 3 and upon C deſcribe the Semi-circle A DB, and ſet 
_ off the middle Latitude as before, and likewiſe the Diſtance CF from 


Cto G, allo the Difference of Latitude in Leagues from B'to H, and 
hom Gto A; then erect the 2 Perpendiculars at H and A, then take 
the Diſtance between the Compaſſes, and ſet one Foot of the Compaſſes 


In B, and extend the other Foot towards I, until it doth interſe& the Per- 


pendicular at H in the Point I, and draw BI; then laying a Ruler _ 
ine 


#4 . the Point G, unto the InterſeQtion of the Lines at E, draw the | 
GK, and note where it doth interſe& the Perpendicular at A, which 


will be at K ; then the Diſtance K A being meafured on the Scale of 


| Leagues, will be found to be 90, the Difference of Longitude ' fought. 


Then for finding of che Courſe, with the Radius of your Scale draw 
the obſcure Arch Cn, and that being meaſured on the Line of Chords, 


will be found to be 31®, or two Points three Quarters, the Courſe re- 


quired, which is N, N. W. three Quarters Weſterly, and the Departuze 
fl 66 Leagues | | 
* 


_ 


Yeate, draw the Lite AB 
© qt any convenient Length, and.upon'C deſcribe the Semi-circle ADB, 
| nd find the middle Latitude as before, and ſet it off from D to M and L, 


w_—_ 
4 
wore ® h 


ape Foes, wag” 2 


 - of Longitude and Departure © 


= 4 T 
it - Fm 
© $54 H IE Og »  "o& Y \& 

OI om * io ; ay - vw oy way 3 FW 1 

4 Z *& L 3 oP, - 1 $Y 

» (Gt TSIC, TIT T1 

o ; #4 # PF; 


*- * _- Phoblem Tv. 

A Ship being in the Latitude 40* North, fails N. N.W. 4 or (5*)W. 
129 Leagues; 1 demand the Latitude of the ſecond Plave, the Difference 
' Plate 75: Fig. 30. . 


For the-Solution of this- Problem; firſt draw the Line BA of any 


convenient Length 3 then from one end thereof, as B, deſcribe the occ| t 
Arch wr and fet off 31*, 'or two Points three Quarters from C*to" 


n z'then-by the Point n draw the Line BI, the Diltance 129 Leagues, 


and from the end thereof, as at; let fall the Perpendicular TH then. 
tmeafure the Diſtance HB, which you will tind to be 110 Leagues, . 


or 5*:30' ; the Latitude of the ſecond Place is 45* 30'. _ Then ha-. [ 


ving the two Latitudes, find the middle Laticude, as is before direQed; 
then upon the Line BA, and upon the Center C, deicribe the Semi. 
circle BDA, and drawing the Line DE from the Point D, ſet off the 
middle Latitude 42* 45' both ways, to M and L, and draw the Line 


ML ; then take the Diſtance DF in your Compaſſes, and ſet it off 


from B to G, and from H to A; then upon the Point A erect an occult 
Perpendicular, as M K ; then by the Point E, draw the Line GK, till itin- 
terſe& the Perpendicular at K ; theri draw A K, which being meaſured in 


the Line of Leagues, will be found to be go Leagues, or 4- 30/, the 


Difference of Longitude, and HI the Departure 67 Leagues. 


Problem V. 
A Ship being in the Latitude 40*, ſails in that Parallel, until her 
Difference of Longitude be 6"; 1 demand her, Diſt ance run ? 


This Queſtion is uſually demonſirated among the Problems of Aer- 


cator's Sailing, by a Scheme drayyn for that purpoſe, differing from that 
already deſcribed ; but we ſhall here ſhew the way how to reſolve this 
Problem by the Line of Longitude-on the Plain- Scale. | 
It::is to be underfiood, that according to the Globe, the Meridians 
do endine.nearer together; until! they. concur and interſect each other 


in the Poles, ſo that-thereby the Degrees of Longitude are not 60 of 


the ;EquinoQtial Migutes in any Parallel-on the North or South-(ide 


of the EquincRial 3 but the nearer to either of the Poles you approach, - 


the-more they decreaſe 3 {o that in the Latitude of 60 deg. there are but 


- 39-min.. of the EquinoRtal to one Degree of Longitude ; and in the 


Latitude of ' 84/Degrees, there are but 6 Minutes, which doth fhew the 
Errors of the Plain-Chart : And therefore in failing, it ought to be reRi- 


contrived, which is thus to be uſed. 


, = 
* —_— watt ASS.» ar hd XZ Fs C 
, INE" SLE + > + IJ HS od AS te IF _ 2 Soy 
EE ES Dr es ol 7 c 7 : * 
es £4 RIG 22? 0 = ys. PR : . 
Ms” TS OW ERS : NS . . es ah). 
IE a 4 : L , % ae 
k 8.5 q RT, 
F : : 
; ; £545 "WY 
"XD 
-y,/ 
z 
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* If you deſire to know how many Minutes there are in a Degree of 
| Longitude in any Latitude, you muſt extend the Compaſſes from the 
Center in-the Line of Chords, to the Degrees of the Latitude of the 
' Place, and the ſame Extent will reach from the Center at 60 on the Line 
of Longitude, to the number- of Minutes anſwering to a Degree of 
Longitude in that Latitude. - 

; Therefore for the Solution of the fifth Problem here propoſed; extend 
your Compaſſes upon the, Line of Chords, from the Center to the La- 
titude of the Place, which is 40", and the ſame Extent will reach from 
- the Center at 60, in the Line of Longitude, to 46, which ſhews, that 46! 
make'a Degree of Longitude in that Latitude 3 which 46 being multiplied 
by 6, the Degrees of Longitude, gives 276/,/ the Diſtance run, which 
was required, | 


- Problem VI. 


A Ship being in the Latitude of 4.0*, ſails in- that Parallel 27& , 1. © 
demand her Difference of Longitude ? | 


-For the Solution of this Problem, find how many Minutes make a- 


| Degree of Longitude in the Latitude of 40?, (as in the laſt Problem): 


which is 46 z therefore if you divide 272 (the Diſtance run) by 46: 
(the'Miles in a Degree of Longitude in that Latitude) the Quotient 
will be 6*, the Difference of Longitude required, 


* Another way to work Mercator*s Sailing by the Plain Scale, 
| and the Meridional Parts.. 


Problem T. 
A Ship ſails N, N.W. from the Latitude 40* North, to the Latitude: 
44"-20' North”, © I demand the Diſtance ſailed, the Departare,. and: 
| Difference of Longstude ? Plate 7. Fig. 31s 


Having the two Latitudes 40? North, and 42* 20" North, find the 
| Meridzonal Difference of Latitude by the Table of Meridional Parts, . 
| Which is 186/, and ſubtracting the one Latitude from the other, the 
Difference is 2% 20', or 140', 

\. To work this Problem, draw: the Line A bB, then place 140 from 
\ Atob, and 186 from AtoB; raiſe the two occult Perpendicular, .b c 
| andBC, ſet off the Courſe two Points, and draw the Line AcC, pro» 
Wcing it until it cut both the Perpendiculars in the. Points c and C, and 
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' tude 42* 20' North; 1 aemand the Conrſe, Departure, and Difference 


- - Dsff, Lat. 140 Minutes. by 
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176 The Uſe of the Plaitt Sca . - 
finiſh the two ag Abc, and ABC, The Ditance Ac'is 15x), þ 
the Departure bc 58, and the Difference of Longitude BC 77/. 9 


P2oblem I. 'I 
A Ship ſails from the Latitude 40" N, to the Latitude 42* 2o' N, | 
wntil ber Difference of Longitude be 57 Weſterly , 1 demand the Conſe, } 
Diſtance, and Departure ? Plate 7. Fig.31. | + 


_ The Meridional Difference of Latitude is, asin the fult Problem, 185, }- 
the proper Difference of Latitude 140', i 

Draw AB 186, place 140! from A to b, raiſe the Perpendicular BC F 
of his given Length 77', and alſo the occult Perpendicular bc; by th F 
Points A and C draw AC, and finiſh the two Triangles. The Coule, F 
the Angle at" A, is two Points, or N. N. W. the Diſtance Ac 152), | 
the Departure 58/. k | 

Pwblem TIT. | 


4 Ship ſails Weſterly 1 52 from the Latitude 40* North, to the Lati- | 


DPEPEy 


*%, Hy ane - 


of Longitude * Plate 7. Fig. 31, 
The Meridional Difference of Latitude is 185 Minutes, the propa | 


Draw AB 186', and Ab 140', as before, and raiſe the two ooalt | 
Perpendiculars b'c and B C; take the Diſtance 1527, and placing one þ 
Point of your Compaſſes in the Point A, croſs the occult Line be in the F 
Point c, and draw Ac, producing it until it concur with BC, and finih | 
the Triangles. The Courſe is two Points, or N, N. W, the Departue F 
5$', the Difference of Longitude 77'. | | 


Pyoblem-IV. ' 1 

A Sbip ſails N. N.W, 152/, from the Latitude 40* North, I dimnal | +. 
tbe Latitude, Departure, and Difference of Longitnde ? L. | 
Plate 75, Fig. 31. 


Draw the occult Line AB, and ſet off the Courſe two Points, and the | 
Diftance Ac 151', .let fall the Perpendicular bc, and ſo finiſh the Tri Þ 
gle Abc, Then Ab will be found 1407, or 2* 20', which makes tt F 
other Latitude 42? 20', by which you will find the Merid. Parts tot} 
186', Place 186! from A to B, and raiſe the occult Perpendicular BG, Þ 
until it meet with A < © continued, and fo finiſh the Triangle ABGF- 
The Departure be is 58 min. The Difference of Longitude Bo” 
77 min. | Probl F'+ 
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| the Conrſts and Diſtances from Place to P 


7 , the Latitude 50* Notthy the Difference of Longitude between them 47” 3 
© # Idemand by what Latitudes and Longitudes the Arch paſſes, and the 
' | Courſes and Diſtances from Place to Place ? Plate 7. Fig. 32, 


 theArch DE, and fet off 47 deg, the Difference of: Longitude from 
Eto.D, and draw the line A D, and. place thei Tangent,4o deg. the 
Complentetit! of the Latitude from A to Cz theu draw Ke lice e..BC 
| uponthe Arch DE, (et off every o5 deg. from Eto D, and draw.the 
F prick'd lines Ab, Ae, Ad, &'c. and where theſe lines interſe> BC, 
F "os the Letters b, e, d,f, g, &c. The Diſtances, Ab, Ae, Ad, &c, 
| bein meaſures on the Line of .Tangents, are Tangents Complement of 
WY 20309 1 Ban of hh, LetS6, MEE 
E en —_—_ - — — 
Compl, | Lat. | "The Latitudes. | 
- Ab 39 "1 &*-1]: 8 
SY 6 if e>\ A\c 33'S} _ 7 ” 
+ 6p Ad |. 38 *' *&, 52 
$31] A:f- 4'-> 37 wp if ef 53'S s 
bil : A 8 Þ} 3F5 A + 2 | 52 - 1 
. An 37 5 7 $2 7 
| \ Ao | 38 S | 52 
Au 33 + Y- + 92:3 
4A | 30% 0-8 F.go'4 
eſe are the Latitudes by. which the Axch-paſſes at every 5 deg. of © 
Longitude, from B repreſenting the Zazardy to'C which repreſents the © 
Aa 


Pzoblem 1. 


| "Two Places both in one Latitude, the Differente of Longitude being | 
| ens to, find by what Latitudes and Longitudes the Arch paſſes, and 
Sh inthe Arch of a Great- 


: Circle. | 
2 7 | Example. 
- Suppoſe the Lizard and Penguin-[{land on New-fonnds Land, both in " 


| Draw the line AE, and place the Tangent of 40 deg, the Comple- 
' mentof the Latitude from A to Bz with 6o deg, of the Chords ſweep 


DOE TO IR > 
CESS We / 0- Bis o -- 5+ 
7 > doe get "7 = ns 


—" 9 —_O"" ERR Urm twhew atn Scale Wl. - 
Diſtance from Place to Place, according to Mercator's Sailing. 3 
Kc is the Tangent Compl. of the greatett Latitude by which the | 
Arch paſſes, 52* =. 1, E 
So the Latitudes and Longitudes of the ſeveral Points, b, e, d, &«, 
we as follow ; likewiſe the Courſes and Dittances from Place to Place, 
9 


['D. Long. |Lat. Places. | Courſes. | Dift.| | 
1 Bl o® 50® | | xg 

| bl 5 |S! From Bto b | W.N.W.<W.' 208 
f) e [10 '|515] | — btoe |WN.W.,+W.' 206 

d |15 |52 e tod |[W,N.W.zW, 206 

f [20 [525] |—d tof |W,N.W.zW.' 206 

g |25 [527] |—— f og W. |182 

n [30 |52+ gon |W.by S.;W.; 154 

oO 135 | 52 ——- nh too |W.byS.3W.| 154 

u{4o [515] | ——o tou [W.S,W.3W, | 186 

i [45 |5o* —— u toi |W.S,W.3W.|186 

Fo 47 5o | | cileef toC| W.S.W. | 79 


Pzoblem 1. 


' Two Places differing both in Latitude and Longitude, to find the La: 
and Long. by which the Arch paſſes, and the Conrſes and (7 pnbes from 
| Place to Place. ; Fs 
Example: 


© the two Places to be Trivity- Harbour in Virginia, in the | © 
Latitude 36 deg. North, and the Lizard in the Latitude 5odeg. North, | 
the Difference of. Longitude between them 68 deg. I demand by what 
Laticudes and Longitudes the Archipaſſes, and likewiſe the Courſes and 
Diftances from Place to Place. | 
Plate 7, Fig. 33» 


Draw the Line A F, place the Tangent of 40 deg. the Complement 
of the Lizards Latitude, from AtoC; with 6o deg. of the Chords 
deſcribe the Arch pd ws. 68 deg. from F to E, drawing the line 
AE ; then place the Tangent 54 deg. the Complement wn T _— 
Ha 


E : Holes Latitude from A to B, and draw BC, 
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'cendicular' Ad; then ſet off every 5 deg. from E towards F, (be- 


' cauſe we fail from'B) draw the prickt Lines, A 1, A2, &c, the 


Diftance, A1, A2, A3, &c, meaſured on the Line of Tangents, 


gives the Complements of the Latitudes by which the Arch paſſes at 


every 5* Difference of Longitude' from B, repreſenting Trimty- Har- 


bour, towards C, which is the Lizard. 


The Diſtances An, Az, A 3, &c. areas follow. 
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which the Arch paſſes, are as follow, 


65 
68 


Ix 
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| Long. 


60 | 


| 


Lat. 


36 
39 
41 
43 
45 
47 
48 
49 
50 


50 


50 
SI 
50 
50 
50 
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Having the Latitudes and Longitudes by which the 
Arch paſſes, you may find the Courſes and Diſtances 
from Place: to Place, by Mercator's Sailing, as in 


the Problem afore-going» 
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Places, Courſes. |Diſtances. 
From B to 1 [|N.E,+E. 303 
{From 1 to 2 {N.EibyE, * } 271 
From 2 to 3 [N.E.byE,+E.| 264 
From 3 to 4 |N.E.byE.3E.| 247 
From 4 to 5 . |E.N.E. 1 236 
From. 5 to. 6 |E.N.E.+t. 226 
From 6 to 7 |E.N.E.LE. 208 
From 7 to. 8 JE.N. E.3E., 187 
From 8 to 9 © |E. by N.E. 200 
From 9 to 1o |E.byN.<E. I 54- hy 
From 20 to 11[E, by N,S E, I 54 
From 11 to 12}E-byS,. E. 154 
From 12 to 13|E.by S.iE. 200 
From 13 te, C | E. byS. 77 | 
z dom 


Aſtronomical Problems wrought by the Plain Scale. 


greateſt Declination being given ;, to find the preſent Declination. 


. The Sun's Place is 26 deg. 4 of Taurw, that is, 56 deg, 
Egainetial Point Aries, 1 demand his Declination ? 
ba Ss Fr + Plate 8. Fig. 34 


With the Chord of 60 deg. deſcribe the Semi-circle BDC, and rail | 


Puoblent T. 
' The Sun's Place or Diftance from the next Equinoftial Point, and th 


Example. 


+ from the 


the Perpendicula: AD, and from the Point C ſet off the greateſt Decli 
nation 23 deg. + from C to E, and draw the Line AE; then for the 
Sun's Longitude ſec off the Sine 56 deg. 4 upon che Line A E, from A 


to F; then from the Point F, rake the neareli Diſtance F 1 to the Line 


AG 


- 
7 


The Courſes and” Diſtances fron Place to Place, wing | 
by Mercator, are as follow in the Table. ._ F- 
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AG, which ihe Line of Stnes,"Þ tg deg.'s 7 Een 
; "the. pint F draw GH, parallel to BAC; then AG meaſured on 


or CH on the Chords, gives 19 deg. 2., the Sun's preſent Decli- 


S nation Northerly. 
Pyoblem I. 


The Sun's greateſt and preſent - Declination being given ;, to find his 


Plate or Longitude. 
Example. 


The Sun's Declination i is 19* 2 North, increaſing 3 the greateſt Declis 
| nation i before) 23* 4: I demand the Sur:'s true Place. 
Plate S. Fig. 34. 


Draw BC, and Jeſcribe the Semi-cirxcleB DC, raiſe the Perpendicular 
AD, and draw the Line AE, as in the former Pcoblem, place the Sun's 
Declinatiun 19 deg. 4 from Band C C to H and K; draw the Line HE, 
which interſe&ts A E in the Poinc F: the Diſtance AF is a Sine 56*4 
the Sun's Dittance from Arzes 3 {0 that the Sun' s Longitude is 26* 4 of 


Tar. 
Pooblem TIT. 


oy be Suns Place and greateſt Declination being given, to find his 
Right- Aſcenſt $0Y, 
' Example. 
The Sun's place is 26* of Taurm, the greateſi Declination as before 3 
. Idemand his Reght- Aſcenſs on. Plate 8. Fig. 34. 


| Deſcribe the Semi-circle, draw A D-and AE as before, place the Sine 
 $6*2, the Sun's Difiance from Aries, from A toF; through the Point 
2X draw the Parallel HK; then is F G the Sine of the Rig! —_— 

' GHhbeing Radius, which you may meaſure after this manner : Place 


' theDiſtance HG fcom Atoo; upon © as a Center, with the Diflance - 
FG, deſcribe the occult Arch atms a Ruler laid from A until it touch 

- the Arch, will cut the Semi-circle BDC i in the. Point Nz the Arch C'N- 
is the njeaſare of FG 54* 2, the Right- Aſcenſion, : 


Problem IV. 
The Sun's Declination given, (the greateſ® Declination being known ) 
10 find the Right- Aſcenſion, 
Example. 


The Sun's Declinationis 19* 2 North increaſing ; I demand the Righe- 
rub on? Plate 8, Fig. £49 
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i-circle BDC, and draw the Line A D and AE 


Deſcribe the 
before 3 place the Declination 14* + from B and C to Hand K, drawing 
HK; FG being meaſured, as in che third Problem, gives the Righe. 
Aſcenſion (as before) 54* +. hs | 
| Pzblem V- | 
The Latitnde of the Place; and the Sun's Declination being given, to 
find bis Amplitude. | 


_ Exanple. | | 
In the Latitude 51* + North, the Sun's Declination being 17* LN, 
I demand the Sun's Amplitude ? Plate 8. Fig. 38. 


Draw BAC, avd the Semi=circle BLC, the Perpendicular AZ; 


draw A Q the EquinoGial 3 place the Chord of the Declination 17*4 
from Q to D, and the Sine thereof from A to G, and draw the Parallel 


Amplitud: required, 
Problem VI. 


The Latitude of the Place, and the Sun's Declination being given, te 
find the Aſcenſional Difference. 
Ex ample . 


. North ; I demand the Aicentional Difference. 
Plate 8. Fig. 35. 

Deſcribe the Semi-circle BZ C, and draw the Lines AZ, AP, AQ, 
and DF, as in the fifth Problem 3 F G is the Sine of the Aſcenſional Dif- 
ference to the Radius D G, which is thus meaſured : Place D G from A 
003 upon, a5 a Center, with the Diſtance F G deſcribe the Arch at 
E3 aRuler laid from A until ic touch the Arch, gives the Point I; and 
BI 23 deg. Z is the Meaſure of the Aſcenſtonal Difference, 


Prob. 5, 6, and 7. Chap. 8, 


Pblem VII 


The Latitude of the Place, and the Sun's Declination being given, tt 
find whenthe Sun ſhall be dne Eaft or Weſt, 
Example. 


SS. TH x a Um wm =- a 


place the Latitude or Height of the Pole 51* + from C to P, and draw 
AP; ſet off the Complement of-the Latitude 38* 4 from B co Q, and 


of Declination DF. AF: meaſured on the Line of Sines is 29" 4, the 


In the Latitude 51 deg. 4 North, the Sun's Declination 17 dep, 2 


What the Aſcenfional Difference is, and the Uſe of it, may be feen + 
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| lathe Latitude 51* 5 North, the Sun* Declination 19* 4 North; I 
demand at what time he ſhall be due Eaſt or Wet ? - 


4 Example. 


Plate 8. Fig. 36. 


" Deſcribe the Semi-circle BZC, and draw the Lines AZ, AP, AQ, 
and DO, as before; EQ is the Sine of the time from 6, that the Sun 
is Ealt or Weſt (to the Radius D O) to meaſure which, place DO from 
Atoay and upon the Center a, with the Diſtance E O deſcribe the 


} Aarchatg;z a Ruler from A, untill it touch the Arch, gives the Point L, 


and BL: 14 deg. + is the meaſure of EO, which reduced to time 
(Vid. Prob. 7. Chap. 8.) makes 59' ; which thews that the Sun is due 


} Eiftat 59' paſt 6 in the Morning, and due Welt at one minute paſt 5, 


or 59 min. before (x at Night. 


P2oblem VILE 
The Latitude of the Place, and the Sun's Declination being given, ts 
; find the Alritude of the Sun, being duc Eaſt or Weſt. 


| Example. | 
| In the Latitude 51* 4 North, the Sun's Declination being 19* 4 N. 
Idemand the Sun's Altitude, being duc Eaſt or Weſt ? | 
| Plate 3, Fig. 36. 
"Deſcribe the Semi-circle BZ C, and draw the Lines AZ, AP, QA, 
md DO, as before. AE being meaſured on the Line of Sines, is 23 


| for, the Sun's Altitude being due Eafi or Welt. 


>] Problem IX. : 

The Latitude of a Place, and the Sun's Declination being given, to 
fad the Sun's Altitude at fix. 
| Example. | 


I the Latitude-52* 5 North, the Swn's Declination being 295* IN. 


| I demand his Altitude at fax ? Plate 8. Fig. 36. 


Deſcribe the Semi-circle BZ C, draw the Lines AZ, AQ and DO, 
ad through the Point O draw the Line Lob, parallel to BCz BL or 
Cb meaſured on the Chords, or &1 on the Sines, gives 23* 4, the Ak 
titude of the Sun at fix. ” | 

in X; 


The Latitude of th He IO Suri's Declination being given, ts. 
fud the Suns pS ther at fix. | 
Example. 
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T1 " Example. © Kos 
' In the Latitude 51* + North, the'Suii's Declination 17* 3 North 1 
demand the Sun's Azimnth at fix'? Plate 8. Fig. 36, 


Deſcribe the Semi-circle BZ C, and draw the Lines AZ, AP, AQ | 
and DO, as before : draw Lob as in the ninth Problem: Io is t 
Sine of the Sun's Azimuth to the Radius IL, which is thus meaſured; 
place I L frem A to ec, with the Diſtance Iv upon the Center ez de. 
{cribe the occult Arch at d 3 a Ruler laid to touch the Arch, gives the 
P6int b, and C b meaſured is 11 deg. + the Azimuth-from. the Eaft or 
Weſt. So that the Sun is E. by N, at 6 in the Morning, and W. by N, 


at 6 at Night. | 
P2oblem XI. "IF | 
The Latitude of the Place, the Sun's Declination and Altitude given, | $ 
to find the Suns Azimuth. | | ? 

Example 

In the Forenoon, in the Lat. 51 deg, 3 North, the Sun's Declination 

is 20 deg. + N. and his Altitude 43 deg. Idemand his Azimuth ? 

| Plate 8, Fig. 37, 


Deſcribe the Semi-circle BZC, and draw the Licles AZ, AP, AQ | D 
and DF, the Parallel of Declination, as in the former Problems; place | Fi 
the Altitude 43'doeg. from Band C tod and e, and draw the Parallel de, | 'm 
which-interſedts the 'Parallel DF in the Point-G. IG is the Sineof | Fi 
the Sun*s Azimuth from the-Eaſt towards the South, I'd being the Re | | thi 
dius ; which to meaſure, place Id from A toc, and thereon with the | wt 
Diſtance 1G deſcribe the Arch at f; a Ruler laid from A to touch the Þ + 
Arch, gives the Point h, Bh 24 deg. +'is the meaſure of 1G,-Eal, | 

* Southerly. So that the Sun's Azimuth is S., E, 65 deg 2. | 


, P2ablem XII, F. 
The Latitnde of the Place, the Sun's Declination and Altitude bring ter 
giver, to find the Hour from Noon, | | "a 
Example. | "| tf 

In the Afternoon; in the Latitude 51 deg: North, the Sun's Dede | 
nation is 20 deg. 4, the Altitude 47 deg.. I demand the Hour ?* '' |} $ 
4 tic, «Plates, Fir. gn. © Uh 
« Deſctibe-the Semi-circle BZ C, and draw the Lines A Z, AP, AGF F 
DF, and de, as in the 11th Problemy FG is the Sine of the Haw | mid 
from # 
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kom fix, which to meaſure, place DF from A to u, and thereon with 
the Diſtance F G ſweep the Arch at K;, a Ruler laid to touch the Arch, 
gives/the Point 0, and Co is the meaſure of FG 45 deg. which re- 
F Juced into Time, gives three Hours, the time Afternoon. | 
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The Uſe of Gunter's Scale. 


Shall not ſay any thing of the Deſcription of this Scale, nor of the 
| [ Projetion of the Lines thereon, being the Logarithms of Numbers, 
{ Sines, Tangents, &c. placed upon a Scale, This is fufficiently ex- 
| plained by Mr. Ganter, Mr. Wingate, and others. - 


To find a whole Number on the Line of Numbers, 


Among the figured Diviſions, look for the firſt Figure of your Num- 
ber ; then for the ſecond Figure, count ſo many tenths from the Jong 
'Divifions on towards the end of the Rule, as the Units in the ſecond 
Figure amount to : then for the third Figure, count from the laſt tenth ſo 
many Centeſms as the Figure hath Units 3 and fo likewiſe for the fourth 
Figure, count from the latt Centeſm ſo many Millions (or Thouſands) as 
the ſame 4th Figure contains Units z this done, that ſhall be the Point 

where the Number propounded is repreſented on the Line of Numbers, 


The Number given being 12, to find the Point on the Line of Numbers 
that doth repreſent the ſame. 


Therefore according to the Rule, 1 being the firfi Figure of this Num- 
ber, I take the Divilion at the Figure 1 .(in the middle of the Line) for 
the firſt Figure 3 then the ſecond Figure being 2, I count two tenths from 
that 1, and that is the Point repreſenting 12, where commonly there is 


| | ; 1{mall Braſs Center, becauſe *cis often in uſe, 


| Suppoſe the Point repreſenting 1 44 were required to be found npon the 
 Lineof Numbers. oy | | 
| For the firſt Figure in the Number being 1, I take (as before) the 


| Middle x 4 then tor the ſecond Figure which is 4, I count 4 tenths on- 
Bb wards, 


136. The Ute of Gunter Scale: 
wards, and from that tenth I count 4 Centeſms, or hundred parts further! 
and that is the Point repreſenting-143. 4 
| To find the Point repreſenting 1728, firſt (as before) for 10001 take 
1 in the middle of the Line 3- fecondly, . for the ſecond Figure being 7, 
I reckon ſeven tenths onwards, and that is 700.3 thirdly, for the third 
Figure being 2,. I reckon 2. Centeſms from the 7 tenths, which repre. 
ſenteth 20 3. and then Jaſtly,, for 8 you may reaſonably eſtimate 8 Mil. 
lions, or thouſand parts, from the laſt two Centeſms, and that Point: 
laſt found will be the Point repreſenting the Number. 1728. 


To find a Fraition, or broken Number, ox. the 
| Line of Nambers. 


The Fra&tions that are to be found on the Line of Numbers; ought 


always to be Decimal Fractions, , 3-5, 45553 (or 1, 01, cot) 
either Inches, Feet, Yards, Perches, or of any other Denomination ; al] 
other Fractions muſt be reduced into Decimals3 and being thus conſi- 
dered, they-are cxprefſed as whole Numbers upon. the Line. 
| Note. | 
If- you call 1 atthe beginning of the Line one tenth: of-any Integer; 


then 2 following muſt be two tenths, '3 three tenths, &e. and the 1.in. Þ 


the middle, one Integer ;z 2, two Integers, &c. and the 10 at the end 
muſt be 10 Integers. 


But if one at the beginning be- one Integer, then 1 in the midde 


malſi_be Io Integers, and 10 at the farther end 100 Integers3 andall 
the intermediate Figures, 20, 30, 40, 50, 60, 70, 80, go, ſo m6- 
ny Integers3 and every longe(t Diviſion between, as 21, 22, 23, 24. 
25, 26, ©. fingle Integers 3 and the ſhorteſt of thoſe Diviſions, tenths 
of thole tntegers ; and ſo in proportion, as, 1, 10, 100. 10, 106, 
1000, I0O, ICCO, ICOOO, Ec. 


Pyoblem I: ” 


Tmo Nunbers being given, 10 find a third Geometrical Pragertit 


ard to 4 third a fourth, and to a fourth a fifth, 8c. 
Example, 

Let the two Numbers given be 2 and 4, unto which it -is requiredto 
find a third Proportional, &c. . Therefore for the performance hered 
by the Line of Numbers, extend the Compaſſes from one of the Nun- 
bers given to the other 3 this done, if you apply the ſame extent cithe 
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wards or downwatds from either of the Numbers propounded, the 
moveable Point of the Compaſſes will fall upon the third Proportional 
required ; and fo the ſame extent being applied the ſame way, from the 
thixd, the moveable Point of the Compaſſes will fall upon the fourth 
Proportional, and from the fourth to a tifth, &c. and ſo to more, as 
you pleaſe : for if you extend the Compaſſes from 2 to 4, and turn the 
Compaſſes upwards, with one point reſting on 4, the moveable point 
will fall on $, the third Proportional, and from 8 to 16, from 16 to 
32, from 32 to 64, and ſo forward. 


Poblem IT. 


One Number being given to be multiplied by another Number, to find 


% : n 4 - - 
The life of Gunter*s Scale. 


I the Produtt, 


| 'To reſolve this Queſtion arithmetically, whether by natural or arti6- 
cal Numbers, the Proportion is; As 1 is to the Multiplicand, fo is the 
'Multiplier to the Product. 


| Example. 
Let the Multiplicand 8 be multiplied by 5 the Multiplier 3 extend 


the Compaſſes 'on the *Line of Numbers, from 1 to the Maliplicand ; 
| the lame extent being applied the ſame way from the Multiplier,” will 


cauſe the moveable point to fall on the Produc z for if you extend the 
Compaſſes from x to 8, the ſame extent the ſame way will reach from 
51040: and fo if you would now multiply any number by 8, as the 


.Compaſles now liand, it is but placing one foot in'any Number given, 


andthe moveable point will fall on the Product; as if = place one foot 

ing, the other will fall in 724 and fo from $ it will fall in 64, and from 

[0 56, and from 6 to 48: the extent of the Compaſſes may be taken 
10 at the further end of the Line, which you may call 1, 


Pwblem It. 
_ One Number being given to be divided by another Number, to find the 


For the Reſolution of this Problem, the proportion is thus z As the 
Dwidor is to 1, ſo is the Dividend to the Quotient. 
Example. 
- Let 4© be the Dividend, and let 'the Diviſor be 8 ; therefore extend 


the Compaſſes on the Line of Numbers from the £iviſor $ to 1 3 this 
" 3 Bb 2 . done, 
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done, the ſame Extent the ſame way ſhall reach from the Dividend 4 
to the Quotient, which is 5. 
_  Hnother Example, 

Let 750 be a Number given, to be divided by 25 ; therefore exten 
the Compaſſes downwards from 25 to 1, then applying that Extent the 
fame way from 750, the moveable Point will fall upon 30, which is the 
Quotient required. 


Now to know of how many Figures any Quotient ought to conſiit : 


It will be neceſſary to obſerve how many times the Diviſor may be 
written under the Dividend, according to the Rules of Divifion ; for of 
ſo many Figures ſhall the Quotient be compoſed, 

For Example, 12231 being given to be divided by 27, which (ad 
Number may be written, according to the Rules of Diviſion, thre 
times under the Dividend 3 therefore the Quotient ſhall contiſt of tliree 
Figures, and ſo of any other, : 


Problem IV. 


{ 


Three Numbers given, to find 4 fourth in a dirett Proportion, as mth | 


Rule of Three Dirett, | 
To reſolve this Problem, the Proportions thus ; As the firſt Number 
given is to the ſecond, fo is the thixd Number to the fourth. - 

* To perform this on the Line of Numbers, you muſt extend the Com- 
paſſes from the firſt Number or Term given, tothe ſecond 3 which.done, 
that Extent being applied the ſame way from the third Term, will cauk 
the tnoveable Point to fall on the fourth Term required. 


Example. 

If the Circumference of a Circle, whoſe Diameter is 7 Inches, be 2 
_—_ what Circutmference will a Circle have, whoſe Diameter is 14 
Inches | 

Therefore extend the Compaſſes in the Line of Numbers from7 in 
the firſt part thereof, unto 14 in the ſecond; this-done, the ſame Exteat 
being applic the ſame way from 22, will make the moveable Point to 
fall upon 44 Inches, the Circumference required, 


Example 2. 

Let the Circumference of a Circle be 22 Inches, and the Diametr 
thereof 7 Inches ; how much ſhall the Diameter of a Circle be, whole 
Circumference is 44 Inches ? F 
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' The Uſe of Gunter's Scale- - 189 
. Extend the Compaſſes downwards from 22 in the ſecond part of the 


Line, to 7 in the firſt; which done, that Extent being applied the fame 
way from 44, will reach to 14, the Diameter ſought. 


Puwblem V. 


| Three Numbers given, to fiud a fourth in an inverſed Proporti 
(or in the backward Rule of Three. ) | ſed Proportion, 


To reſolve this Problem, the Proportion is z As the third Number is 
to the ſecond, 10 is the fiſt to the fourth, | | 


Example. 
If 60 Men make a Trench in 45 hours, in what time will 46 Men 
make ſuch another ? pte © 
To perform this by the Line of Numbers, extend the Compaſſes from 
the tu(ſt of the Numbers given to the third, having both the Gen Deno= 
mination ; this done, if this Extent be applied backward from the ſecond 
Number, the moveable Point will fall upon the fourth Number required; 
ſo that if you extend the Compaſſes from 6o to 40, {thoſe Terms being 
of the ſame Denomination, wiz. of Men) this done, the Extent being 
applied backward from 45, will reach to 67.5, the faurth Number you 
look for. I conclude therefore, that 40 Men will periorm as much in 
67 hows and a half, as 60 Men will doin 45 hours. 


Juwblem VL 


Three Numbers given, to find a fourth in a duplicate Proportion, 
The Uſe of this Problem is in Proportion of Lines to Superficies, or 
of Superficies to Lines. Now if the Denomination of the farſt and ſecond 


Terms be of Lines, then extend the Compaſſes from the firſt Term to the 


third of the ſame Denomination 3 this done, that Extent being ap- 
plied twice the ſame way from the ſecond Term, the moveable Point will 
ſay upon the fourth Term required, 
Example 1. 
If the Content of a Circle, whoſe Diameter is 14 Inches, be 154 .. 
Inches ; what will the Content of a Circle be, whoſe Diameter is '28 


Inches? 


Here 14 and 28 having the ſame Denomination, viz. of Lines, I 


extend the Compaſſes from 14 to 28 ; then applying that Extent the 


ſame way from 154 twice, the moveable Point will fall on nw” = 


, 
wh 
a 5 Se oht Fro : 


Zo8 to 616. | | ; 
'But if theirſt and third Terms have the Denomination of Areas, gr 
Contents, and the ®ueſitum be a Line, then extend the Compaſſes upon 
.the Line of Numbers, unto half the Diſtance between the firſt and third 
Term of the ſame Denomination ; ſo the ſame Extent will reach from 
{the ſecoud Term given, to the fourth required. 
Example 2. 
If the Diameter of a Circle, whoſe Area is 154 Inches, be 14 Inches 
what Diameter will a Circle have, whoſe Area is 616 Inches ? 
Divide the Diſtance betwixt-154 and'616 into two equal parts, then 
ſet one foot in. 14, the other ſhall reach to 28, the Diametcr required, 


Pzoblem VII 


Thru Numbers given, to find « fourth in « triplicate Proportion, 

The Uſe of this Problem. conſiſteth.in the proportion of Lines and 
Solids, & contra. 

It therctore the firſt and third Terms have the Denomination of Lines, 
(as the Diameters of Spheres, or Sides of (olid Bodies) exrend the Com- 


paſſes upon the Linc of Numbers, from the firfi Term to the third; 


this done, and that Extent applied three times the ſame way from the 


ſecond Term, will cauſe the moveable Point to fall upon the fourth 
Term required. 


Example 1; 

If an Iron Bullet, whoſe Diameter is 4 Inches, weigheth 9 pounds, 
_ is the Weight of another Iron Bullet whoſe Diameter is 8 
Inches * | : 

Therefore extend the Compaſſes on the Line of Numbers from 4 to 8; 
and that Extent applied the{ame way three times from 9g, the moveable 
point will firſt fall upon 18, then from 18 to 36 ; and lafily, from 36 
to 72, the Weight required. 

But if two given Terms be Weight or Contents of Solids, and the 
Diameter of a Sphere, or Side of a Cube is ſought, then divide the ſpace 
between the two given terms of the ſame Denomination - into three 


Fats, and that Diſtance ſhall reach from the third to the fourth Proper- 


tonal, 


Example 2. 
If an Tron Bullet that weigheth 9 Pound be 4 Jnches Diameter, what 
Diameter ſhall the Shot of Iron be, whoſe Weight is 72 ? 


Divide 
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Sourth Proportional ſought 3 that is, firſt,. from 154 to 308, and from - | 
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" | © Divide the Space between 9 and 72 in three parts, and that third pare- 
Fall reach from 4 to 8, . the Diameter required. t 


Problem VII. 


To find the Square Root of any Number under 100006; 

The Square Root of any Number is always the mean proportional * 
berwixt 1 and the 'Number propounded 3- but _ yer! with. this gencial . - <> 
Caution, vis, If, zhe Figures of the Number be even, that is, '2, 4,565; *-© 
$ 10, &c, 'then youamult look for 'the Unit, vr one, at the boning THE 

. of the Line of-Numbers, and the Number given in the ſecond part, and + 
the Root in the- fir(t part ;, or rather reckon 10 at the end to be the **... 
Unit, . and then both Root. and Square will fall backwards-towards the + =: 
middle, . in the ſecond part of the Line 3 but if they be odd, then the 
middle one will be beſt to be counted the Unit, and both Root and 
Square will be found from thence-forward. towards 10; fo that ac-- 

. cording to this Rule, the Square Root of ' 9 will be found to be 3 ; the 
Square Root of 64, will be & 3 the- Square Root of 144, will be 123. 
the Square Root of, 1444, to be38z the Square Root of 57600, to 
be 242, And to know how many Figures any Root ought to conſiſt 
of, put a Prick over the firſt Figure, the third, the fifth, &c. beginning, 
from the right hand ; and as many Pricks as are noted, -ſo manyFigures- 
there mult be in the Root, : 


' Problem IX. 


| To find the Cube Root of any Number under 1 00000000. 


The Cube Root is always the firft of two mean Proportionals, be=- 
tween 1 and the Number given, and therefore will be found by dividing : 
the Space-between them into three equal parts. And to nnd how many: 
Figures will be in this Root, you mult prick- over the fult Figure, the 
fourth, ſeventh, beginning at the right hand 3 -and ſo many Pricks as: - 
you find, ſo many Figures muſi be in the Root ; which Root may be 
eafily found, with theſe Cautions. : 

7. If the laſt Pfick fall on the laſt Figure towards the left hand, then.” 

| the Unit is beſt 'placed at 1 in che middle of [the Line, and then the 
| Cube and Root will: both fall forwards towards 10 at the end of- the - 
Line. . | 

2, If che Jaft Prick fall on the laſt Figure but one torres the lit. 


p ! 


had, .you may place the Unit at 1 :in the beginning ot t!:c 1./1 
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the Cube in the ſecond part of the Line, then will the Root be ſound T- 


in the firſt part of the Line. . 
- If che laſt Prick fall on the laſt Figure but two, then place the Unit at 

x at the end of the Line, and then the Cube and Root will both fall 

backward, and be found in the ſecond part of the Line of Numbers, 


Theſe Notes being obſerved, the Cube Root of 1728, will be found 
tobe 12z and the Cube Root of 17576, will be 26 ; and the Cube 
Root of 433976, will be found 76 ; and the Cube Root of 5120601, 
will be 201 3 the Cube Root of 11390625, will be 225. 


Pzoblem XR. 


How to werk, a Proportion in Sines alone ;, or, three Sines being given, 

to find a fourth Proportional. 
Example. 

As Sine 22% 45', to Sine 475* 3o'; So is Sine 23* 15', to a fourth 
\ Sine required. | 

This Problem is wrought on the Line of Sines, as the fourth Problem 
is on the Line of Numbers, Take the Extent from he Sine 22* 45' on 
the Line of Sines, to the Sine of 47* 307; the ſame Extent ſhall reach 
the fame way, from the Sine of 23? 15', to the Sine of 48? 50, the 
fourth Sine required. / 


Problem XI, 


Flow to work & Proportion in T angents alone ;, or, three Tangents be- 
ing given, to find a fourth Proportional, 


Example 1. 
As Tangent 42* 40', to Tangent 15* 20'; fois Tangent 39® of/, 
to the fourth Tangent required, 
This Problem is wrought on the Line of Tangents, as the former 
Problem on the Line of Sines. | 
Extend the Compaſles on the Line of Tangents, from the Tangent 
42 deg. 40 min, to the Tangent 15 deg, 20 min. the ſame Extent ſhall 
reach the ſame way, from the Tangent 39 deg. 8 min, to the Tangent 
13 deg. 35 min, required. 
| Example 2. 
As Tangent 14" 58", to Tangent 39* 15 ;, Sos Tangent 47 18, 
to 4 fourth Tangent required, | 
On 
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On the Line of Tangents, the Tangents above 459, encreaſe from 
45* to 469, 47® to 50®, 60, Fe, backwards towards the beginning of 
the Line : therefore in working this Proportion, the ſame Extent that 
reaches from .14*.58', to 39* 15', ſhall reach the contrary way from 
47% 18), to 739 10', the fourth Tangent required. 


\ _ Example 3. | 
Ar Tangent 219 30', toTangent 37® 20/ ;, So ir Tangent 429 4d/, 
to # fourth Tangent required. 


The Extent from the Tangent 21 deg, 3o min. to the, Tangent 
37 deg. 20 min. if applied the fame way, from Tangent 42 deg. 40 min, 
will fall beyond 45 deg. at the end: of the Line : therefore to remedy 
this Inconveniency, having the Diſtance between Tangent 21 deg. 
30 min. and Tangent 37 deg, 20 min. place one Point of your Compaſſes 
in the Tangent 45 deg. and let the other Point fall backwards towards 
the beginning of the Line, and it will reſt on the Tangent 27 deg. 20 
' min. This Point let remain fixed, and cloſe the other Point which 
ſtands in 45 deg. to the Tangent 42 deg. 40 min. then keeping this 
Diſtance, place one Point in Tangent 45 deg. the other will fall upon 


the Tangent 60 deg. 45 min. required. 
Problem XIT. 


How to work a Proportion in Sines and Tangents together. 


 Exanple x. 
As Sine 22* 3O', to Sine '37® 10®; Sos Tangent 199 q0', to « 
fourth Tangent required. | | 
The Extent on the Line of Sines from 22 deg. 30 min. to 37 deg, 10 
min, ſhall- reach on the Tangents from 19 deg. 40 min. to 29 deg, 25 


min, required, 
Example 2. . .. 


As Tang. Compl. 609 15', to Sine 56® 45'; So tr Radins to a Tan- 
gent required. 

Becauſe there is a Tangent in the firſt Place of the Proportion, and 
likewiſe a Tangent in the fourth, therefore this proportion muſt be 
changed, by putcing Radius in the firſt Place 3 and inſtead of the Tang. 
Compl. in the firſt Place, take Tangent 6o deg. 15 min, (if it had 
been a Tangent, you muſt have taken the Tang. Compl.) and then the 
Proportion will remain thus : ; 
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of Reds 1 Sine $6* 45's, 0s Tenge 60* 15/ to he Tagn 
'* The Extent from Radius; Sine 90?, co the Sine 56* 45/ on the Sing | 
Thall zeach from Tangent 66? 15', ©o Tangent 55240! required, | ! 
| Exarnple 3. 
_ As Radins to Tangent Compl. 60® 15! 3 Shis Tangent $59 4o', wa 
Sint required. | | 
- * This Proportion muſt be changed, becauſc there is Radius,. or Sine - 
.,go deg. in the firſt Place, and a Sine required,.. lafiead of the. Tang, | 
Comp)... 60 deg. 15 min, take the Tangent 60 deg, 15-min, .and put. | 
Radiaus-inthe third Place, and fo the Proportion follows: 
+ As Tangent 6o deg, 15 min. to Tangent 55. deg., 40 min. SoisRz 
Siust© the Sine ſought. Therefore the Extent from che Tangent 6 Þ 
drg--45 min. to Tang. 55 d..49 min. ſhall reach from Radius, or Sine - 
yd deg. to Sine 56 deg, 45 min. required. 4 


Pzoblem XIIT. 


How to work Nurtlitrs und Sints together: 


Example. 
As 56 to 106; fa u Sine 29" 30! to a Sine required. 


» Extend the Compaſſes on the. Line of Numbers, from $56 to 106, | 
the ſame Extent ſhall reach the fame way on the Line "of Sines frow- 4 
28 deg. 30 min. to 68 deg, 30 min. required, | 


P2oblem XTV. 
How to work, by Numbers and T angents together. 


Example, | 
At 2020 523 ſou Targent 73% 52/, toa Tangent required. 


The Extent on «the Line of Numbers, from 202: to 52, fhould' | 
reach the. ſame way on the Line of Tangents,. from 73 deg, 52 min. F 
to.the Tangent required ;. but-the Compaſſes ſo extended fall beyond 
the end of the Line, therefore this Defe& muſt be remedied, as in the 
third Example, Problem 12. by placing the ſaid extent in Tangent 457 
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and letting the other Point fall backwards in,the Line, which being fixed, 

cloſe the other Pointt@73/degs 1.52mm.narid then placing'your Compaſſes 
ain in 45 deg. the moveable Point ſhall fall on 41 deg, 40 min, the 

Twgent required. | 


| Sz c T. I. 
The Deſcription and Uſe of the Sinical Quadrant. 


HIS Infirument is commonly made of Braſs, Box, or Pear-Tree, 

KL being a Quadrant or fourth part of a Circle z the Limb thereof 
being divided into 90 equal parts or degrees, is numbred- with x0, 20, 
30, 40, &c. unto $90; and alio is divided into 8 equal parts, which 
are the Points of the Compaſs, and doth repreſent any of them according 
as the Nature of the Queltion requireth. 

The two Sides thereof are commonly divided into 60. (or {ſometimes 
into 100) equal parts,. and numbred from the Center with-40, 20, 
30, &c, 

Likewiſe there is an Index that moveth upon the Center of the 
Quadrant, and reacheth without the Limb, always divided wich the 
* . fame equal parts as the Sides, and numbred as before. 

And from thoſe equ:1 parts on the Sides, are drawn Parallels through- 
out the whole Superticies of the Quadrant, croſſing one another at 
 Right-Angles. 

And the Lines of Fives and Tens are commonly prick'd for DiſtinQi- 

on ſake ; which ſaid Lines and Parallels do repreſent the Sines and Sine 

Compl, of an Argh (divided. into equal;parts) [ which | ſuppoſe is the 
reaſon why it is called a S$intcal- Quadrant.) 

"But here note, that theſe Pagallels:that-proceed from the Side A B, 

(inthe Figure of the Sinical: wadrant) are for Dittinion called Sinical 

' Parallels; and thoſe Parallels that proceed fromthe Side'C D,' are talled 
Co-Sinical Parallels. = | AY 


| Now:theſe DiſtinQions being obſerved, we fhall proceed to the Ule, 
in the Solution; of ſeveral Problems in Navigation, and in working a 


Traverſe at Sea, &o, 


Cc 2 — 


Lat 
ws 
F#tt- 


wet, 
; done 
Si 


a 
[' 
the 


"0 
* 
vw. ws 


4 


In 
which is the 
Di 


$ Le 


f 


5 


guesz 


Quad 
fifth'Rhotmb; which 
Lea 


c0 find the Difference of 


o 
OY 
m— <— 


'Sin 
which is 45 Leagues 


__—— - 


the $ 
ng 


juni . \ 
EQ 
A, 


bei 
be 
Courſe the fifth Rhomb, Diſtance 4 


put the Index to the 


given 


E 

5 

2 
E D 
z& = 
O 


you will find the Index to cut 25 


The 
ſe and Diſtance 


tude and the Departure fromt 


* 


The Cour 
Dift ence 
bs 


— Ow 


Therefore firft 


find the 
Sal-Par 


> Sri abL th ous gre CR 


Oo VP II Arts wraoremens we 


ou Po ry ooo ty Colne athens Are DIR - nt " 
WIR IP rm ry wor nanrne;> 


al-Quadzant. 197 
cal Parallels it will cut 37-5, 


Publem IT. - 
The Cour ſe and Difference of Latitude being given, to find the Diſt ance 
run, and ns Departure from the Meridian, a FOI 
| Courſe the third Rhomb, Difference of Latitude 37 *. Leagues. 


| Get the Index to the Courſe, and find the Difference of Latitude in 
the Sinical Parallels, and where that doth interſect on the Index, is 459 
. which is the Diſtance required y and where it doth meet the Co-Sijnical 
Parallels, there is 25 Leagues, the Departure from the Meridian. 


Problem NT. 


The Courſe and Departure being given, to find the Diftance, and 


Difference of Latitude. 
Courſe the fifth Rhomb, Departure 37 + Leagues. 


Set the Index to the Courſe found in the Limb, and in the Co-Sinical 
Parallels find the Departure 37 4 (being numbred in the Margin ;) and 
where it doth meet with the Index, it ſheweth the Diſtance run to be 

' 45 Leagues 3 and where the Index mecteth with the Sinical Parallels, 
there you will find the Difference of Latitude to be 25 Leagues. i 


Publem IV. 

The Diſtance, and Difference of Latitude being given, to find the 
Conrſe and Departure. | 
> Diftance 4.5, Difference of Latitude 2.5 Leagues, 
Firſt, Find the Diftance run upon the Index, and then move the In- 
dex until it doth interſe&t the Difference of Latitude in the Sinical 
Parallels, and at this Poſition of the Fndex, look in the Limb, and _ 
there you will find the Courſe to be-the fifth Rhomb, 'which was re- 
quired and where the Sitical Parallel of 25 doth meet with the Co- 
Sivical P ar allel under the edg of the Index, that will-ſhew. you.the De- 
; parture from the Meridian, 37 + Leagues onthe Side CD. 

ea7t: R 7 | Pzoblem V. 
| 1The Thftence run, and Departure from the | Meridian being Liven, to 
find thy Conſe and Difference of Latitnat. | 
7. Nv ' "* Diſtance 45 Leagnesr, Departure 37 Leagues. 
* Firft, 


erence of Latitude, and in the Co-S; 
which is the Departure. 


—_ 


-: : 5 
be ace of. the 


in the Co-Sinical Parallels, and that Point'ſhall cat in the Sinica Pu 
 rallels the Difference of Latitude 25 Leagues, and the Edg of the Index 
. ſhall ſhew in the. Limb the Courſe, which is the fifth Rhomby which 


was required, 
Pwblem VI. _ | 
The Difference of Latitude, and Departure from the Meridian being 
given, to find the Courſe and Diſt ance. 
Diff. of Lat. 25 Leagues, Departure 375 Leagues, 


Firſt, Find the Difference of Latitude in the Margin of Sinical Py 

: rallely, and alſo the Departure in the Margin of the Co Sinical Paralleh , 
and note where thoſe Parallels meet eachother, in that Point put the 
Index 3 then on the Edg of the Index fhall be cut 45 Leagues, the Di. 
ſtance, and on the Limb the Edg of the Index will ſhew the fifth Rhomb, 


which was required. 
Pzoblem VII. 


paſe, to raiſe or depreſs a degree of Latitude by the Sinical-Quadrant. 


To perform this, you muſt lay the Index upon the Point of the Com- 
paſs, and ſee where the Sinical Parallel of 20 Leagues (which is one de. 
gree in the EqujnoQiial) doth interſe@& the Edg of the Index, there will 
be ſhewn the quantity of Leagues you multi fail, | to-raiſe or depred the 
Pole upon any Point of the Compaſs, | | 

As for Example, on the third Rhomb. 

If you lay the Index on the third Rhomb, the Sinical Parallel of 20 
will ſhew 24 Leagues, which you muſt fail ow that Point to raiſe or de- 
preſs one degree of Latitude, and that Point on the Index will ſhew in the 
Sinical Parallels, the Departure from the Meridian to be 23 Leagues®, 


Problem VIII. 


Shewing the Uſe of the Sinica] Quadrant #n working a Traverſe at Sta, 


The Sinical Quadrant is a plain and ready Infirument for this purpoſe, 
and is commonly employed for the working ſhort Traverſes at Sea.. I! 
give one Example of 24 hours run, in the tnannex-as *tis. uſually place 
on the Log- Beard, and how it may be taken off, and wrought by this 


ent. P 
Fxanyle, 


Firſt, Find the Diſtance run on the Index, pur that 16-the Depirins 


To know how many Leagues you muſt ſail upon " Point of the Com- © 
e Si 


*xImit_a Ship at Sea, and bound to the Northward, ſtcers away her 
Courſe North-Eaſt, but then meeting with a contrary and ſhuffling. 
Wind, ſhe makes ſeveral Courſes as is here-under expreſſed in. this Te-- 
ble, after the form of the Log-Board. | 


— 
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| e Form of the Log-Board. © | 
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Theſe Log- Boards are made fit for Uſe, together with Log- Books 
ready ruPd and ſ.ld by the Author, " k 


In this Table there are ſix Columns the- firſt diſtinguiſhed with H,' 
fhews the Time, or Hours at which theſe Courſes and Diſtances are thus 
| fetdown upon the Log- Board, that is, at 2 of the Clock, 4 of the Clock, 

6of-the Clock, &c, the Log being commonly hove every two Hours. - 

The ſecond, third, and fourth Columns ſhew- the Knots, half-Rnots, 

and Fathoms, that the Ship rans upon. any Courſe in the ſpace of half- a 

minute, meaſured by the Log: Line, 

The fifth Column contains the Covrſe ſteered by the Compaſs, but the: 
| Lee-way that the Ship makes, is left to the Diſcretion of the Calculator, 
| tbe allowed according to the Mould of the Ship, and the Sail ſhe bears, 
ad alſo having reſpe to the Wind and Sea at the fame time. 

The fixth Column ſhews on what Point of the Cofhpals the Wind is, 


| ud manifeſting whether the Cowle be large, or upon-a Wind, 


Thus - 


hours: And becauſe *tis uſual to heave the Log but twice in a Watch, 
or every two hours, and the Coutſe fet down accordingly 3 therefore 
the Knots and half-Knots upon the Lo d for each Courſe muſt 


be added together, and the Total doubled, gives the number of Mils | 


upon each reſpe&ive Courſe: As for Inſtance; in this Example in 
the Table, under the Letters H, K, HK, &c, in the firſt Line, you 


will find 4 Knots N. E. which being doubled, give 8 Miles, the 


Diſtance upon that Courſe : But now for the more orderly working 
the 24 hours Run, it is convenient to frame a Table, after the form 
of this here annexed. 


The Operation of theſe Traverſes by the 
Sinical- Quadrant. 


1, The firſt Courſe is North-Eaſt 8 Miles, the Wind large, therefar | 


lay the Index upon the fourth Rhomb, or 45* from the Meridian, you 
ſhall find the Diſtance run 8 Miles upon the Index, to inter{ect at 54 
the Sinical Parallels, which is the Northing, and is to be placed in the 


North Column, and to cut 5 £ in the Co-Sinical Parallels, which is te | 
Eaſting, to be placed in the Eaſi Column: and the reaſon why ti | 


Difference of Latitude and Departure, now found by the Sinical-Wu 
dramt, is ſet under the North and Eaſt Columns, is, becauſe the Coutk 
is between the North and Eaſt. 
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” 4 Table of the Northing, Southing, E afting 
and Veſt ing of thoſe Courſes, found by 
the Sinical-Quadrant, 
"Courſe, |Ditt. | N. | S. j E, | W. 
Miles | Miles [Miles | Miles | Miles 
L 4 IO Bn 4 5. HHS bs 
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2, Tlie ſccond Courſe is Eaſt by North 19 Miles upon a Wind, the 
Courſe Reered is Ealt North-Eaf, the Ship lying within 5 2. Points of 
the Wind, and allowing one Point for Leeward-way, the true Courſe 
is 2s before, E. by N. Therefore place the Index to the ſeventh 
Point, or 78* + from the Meridian, and by 19 Miles, the Diſtance, there 
will be cat 34. Miles, in the Sinical Parallels, which is the Northing, 
and 18 3. Miles in the Co-Snical, which is the Eaſting. 

2, The third Contſe is (allowing, as before, one Point for Leeward- 
way) Eaſt + a Poiut Southerly,, and the Diſtance 24 Miles therefore lay 
the Index to 7 + Points, or 84 deg. 4, and by 24 found on the Index, 
ſtall be cut 2 -* in the Sinical Parallels, which is the Southing, and 24 fere 
in the Co-S3nical, which is the Eafting, of this Courſe and Diſtance, 
And. what hath been ſaid of theſe three Coviſes, the fame is to be uns 
dftood of the reſt in the foregoing Table, giving the ſame Allowance 


 ®before, the Ship being fill by a Wind, 


Having thus therefore, according to thele Iafi Inſtances, found the North 
i} and Southing, Ealting, and Weſting of theſe ſeveral Courſes and Dif 
kances, and placed ther in their proper Columns, fum up the Miles in 
thoſe Columns, and crderly ſubſcribe their Total, as in this Example. 

The Sum of the North Column is' 26 Miles, of the South Column 
125 of the Eaſt, 66+; and of the Weſt, 9 Miles, 

Thea compare the North and South Columns together, and alſo the 

and Welt 3 and dedud the. leſſer from the greater, as in the fore- 
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going Table ; The Southiug is to be ſubtracted from the Northing; ang? | 


the Welling from the Ealting 3 the Remainder Northerly 13 + Miles, | 
is the Difference. of Latitnde 3 the Reſidue under the Eaft Column, 574. 
Mites, is the Departure to the Eaſtward of the Meridian, _ 


And if the dire& Courſe, and neareſt Diſiance from the place where: | 


the Ship began this Traverſe, to that where ſhe now is iuppoſed to be, 


were-required, *tis readily. computed by the Sinical- Quadrant, Ard | 


to perform this, find where 13+ in the. Sinical Parallels interſe the 
Co-Sinical Parallel of 57 *,-and bring the Index to that Point, and by 
the Index in the Limb ſhall be flrewn the Angle of the Courſe, 76 deg. 


or 7 Points from the Meridian, wiz, E, by N. and the Dilance run,. Þ 


found on the Index, will be 59 Mites. 
And thus after the form of this firſt Exatnple, yott may find the Diffe» 


rence of Latitude and Departure from the Meridian of any 24 hours: Þ 


Traverſe, and likewiſe reduce it to one Courſe and Diſiance. 

And what is here in -particular applied to the S:nical- Quadrant, the: 
fame is to be underſiood of. the other Infiraments, it being only a Repe. 
tition of the firſt Caſe, by the Courſe and Diſtance given, to find the 
Difference of Latitude and the Departure, which found, is orderly tobe 
placed ina Table, as inthe foregoing Example. 


Having ſpoken ſomewhat of the Log-Board,' and of the 
Uſe thereof,. I think it not amiſs here to ſay ſomething df 
the Log-Line; and Halt-Minute Glaſs. 


An Advertiſement concerning the. Log-Line, and |} 


Half- Minute Glaſs. 


Sceing that the manner of -keeping a Reckoning of the Ship's wy Þ 


(by our Engliſh Navigators) is-commonly by the Log-Line, and Half 
Minute Glals, there ought to be great care had to the truth of them: 


but it hath been an antient-Cuſtom to meaſure {even fathom between Þ 


Knot and Knot upon. the Log-Line 3 -which way of meaſuring hath 


been grounded upon a meer Conjecture, that tive of qur Feet make a Pace, : 


anda thouſand ſuch Paces make a Mile; and that ſixty ſuch Miles male F, 
a Degree 3 fo that a Degree ſhould. contain 300000 of our Feet, ad F 
one Mile (or Minute) 5000 Feet z and becaule an half-Minute of Tine 
is the. 120th part of an Hour, the Log-Line ſhould anſwer to that Pv- 
purtion;- and be the 120th part of a Mile, which by this accountis 41; | 
Feet between each Knot on the Log-Line, bi 
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.-But this erroneous Computation hath been ſufficiently refuted Þy 


' Ms. Oughtred, .Mr. Norwood, and others, 


"a 


© Mr. Oughtred in his Circles of Proportion, p. 153. doth therepropoſe 

66% Scatute- Miles to anſwer to one Degree upon the Earth, each con- 

taining, 528 F<et.;, ſo that- according to- this. Computation, ' there is 
4980 Feet-in one Degree; 

And \r..No: wool, in his Sea-man's Praftice, p. 43. doth declare; That 
(by a.wotthy and commendable Experiment of his) be found a degree 
of the Circumfergnce of the Earth and Sea, to contain 367200 of our 
Engliſh Feet, . But he further conſenteth, That becauſe the Ship's way is 
more than doth really appear by the Log- Line, and becauſe it is more ſafe 
to have the Recko,.ing to be ſomewhat before the Ship, together with the 
Evenneſs of Number to allow but 360000 Feet to be one Degree, and con : 
ſequently 6000 Engliſh Feet to be one Minute, or the 60th part of a De- 
gree (vulgarly called a Mile) which Number being divided by 1 20, giveth 


$0 Feet between Knot and Knot on .the Log-Line ;, ſo that upon this 


ground, if a Ship runneth out one of thoſe Knots in balf a minute, ſhe 
runneth one Mile (or the ſixtieth part of a degree) in an Hour, or 'one 
Ltague and one Mile in a Watch, or 4 Hours. | | 
Likewiſc-Monhieur Picart has lately meafixed the length of one De- 
gree in France, and finds.it to contain 365184 Engliſh Feet 5 nearly 
agreeing, with Mr. Norwood, But notwithitanding theſe Experiments, 
(together with the Conſent-and Approbation of other accomplifhed Ma- 
thematicians in their Books of Navigation) have-ſufficiently detected 
this Erxor 3 yet this Truth/hath-not had that Entertainment, as the Ex- 


| Cellency therenf hath deſerved, hecauſe Cuſtom hath ſo long prevailed 


apainſi Reaion. | 

Mr. Norwoed, in his fore-mentioned Book, 'hath afligned ſome Rex- 
fons why he ſuppoſeth this Error hath been ſo long received and tolera- 
ted z. I ſhall forbear to mention them, referring you to the Book it ſelf. 


* But ſhall affign one Reaſon more,. which I have obſerved from Expe- 


tience, which, I hope, will in forae meaſure help to prove the Truth of 
Mr. Norwood's Experiment, and that the Log-Line (as commonly. dt. 
vided) may be” proved to be too ſhort for true meaſure: for 1 have 


| Obſerved, that if a Half-Minute Glaſs be made of its due length, ace 


carding to true Time, that then their Reckonings intolerably out-run 
the Ship, and they continually complain, that thoſe Glaſſes are too long ; 
But if they have a Glaſs that is 5 ſeconds ſhorter than true Time, they de 
raaſombly welt agree with the Log: Line in their Reckonings z becauſe 


"ne Error doth ballance, another, wiz. ſhort meaſure, and thort _ 
; &d-2 ct 
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Yet notwithſianding this Concurrence and Affinity betweew this Foo: t 
Line, and ſhort Half-Minute Glaſs, it is apparent that they are both Eircy; 
and therefore to be rejected : for 1 ſuppole ic would quickly appear, that 
if the Log-Line were of its due length and meaſurc, i.e. 50 Foot be. | 
tween each Knoi, and the Half-Minute Glaſs of its due length, according 
to true Time, there would doubtleſs be a greater Harmony and Concyr. 
rence of Truth, and Navigation be of more certainty than its, 

- So that now it doth plainly appear, by this above-mentioned Obſer. 
vation, that the Log-Line, as commonly divided, is too ſhort, accord. 
ing to Mr. Nerwood's Experiment, becauſe the neceility of keeping 4 
Concurrerce in the Reckonings, is by a Glaſs that is too ſhort by 5 ſe 
conds for the true time of halt a minute, or 30 ſeconds. 

But here | ſhali give you' a *Rule; to prove whether a Balf-Minute 
Glaſs be of true 1:ngthor not 3 the way is generally approved to'be very 
true, and what I have many times made Experience of, and can atteſt it 
by my owu Knowledg, The Experiment is mentioned by Mr. Philige, 
in his Advancement of Navigation, and is thus to be perjorimed. 


Arreaſy and exait Way to meaſure a Half- Minute Glaſs, or - 
| any ſmall Portion of Time, 


Take a Bullet of any weight whatſoever, and make faſt a piece of 
Thread or Silk to it, being 38 + Inches in length, from the Center of 
the Bullet unto the end of the Thread, where a Nooſe muſt be made to - 
hang it on a ſmall Pin, which is to he faſtened to any Place whicre the 
Bullet may (wing freely. 

This Pendalam being thus prepared, hang its Nooſe on the Pin, the 
Thread being exactly 38 Þ Inches between the Center of Gravity, and 
the Center of Motion, cach of the Swings of this Bullet (being either 
{wift or flow) (hall be a true ſecond of Time, fo that 60 of theſe Swings 
will be the true"length of a Minute, and 3o the true length of halt a 
Minute. $0 by this ingenious Experiment you may know which of all 
your Half-Minutes*i: a true Glaſs: and it you have no Gla%, you may | 
meaſure any {mall Portion of Time by this Experiment z- for half a © 
cond of Time is diſcovered every tinie the Pendulum doth paſs the Pet- 
pendicalar, that is ſuppoſed to fall from the Pin whereon the Pendidum | 
doth hang. 

But if it ſhould be objected, That at Sea, when the Ship is thrown. | 
to and again by the Violence thurecf, that then the Vibre:iors of the 
Pendulum 
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-Pendulum may by that means be obltruced, and fo the Swings to be 
uncertain. | 
A Remedy there is found againſt this Objetion, ,by making the 
Thread 7 Inches ſhorter, and thereto make a ſmall Knot, which Knot you 
are to hold between your Finger and Thumb, and then with the motion 
of your Hand, to cauſe the Bullet always to aſcend to an Angle of -60 
degrees (from the Perpendicular) and (o ſhall cach Swing be equivalent 
- tothoſe before z ſo that if a Ship be toffed by the Violence of the Sea, 
yet a Man may make ſhift to try this Experiment, and to meaſure a true 
' Hilf-Minuce of Time without the help of a Glaſs. 
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' The Deſcription ana Uſe of the Plain Charts, commonly 
calPd Plats. : 


ys aguoonn Charts are drawn upon Vellom, and paſted upon Boards, and 
are commonly called Plats; in the middle thereof is a Center, 
upon which there is an occult Circle deſcribed, which is divided into 32 
Parts ox Poinis 3 by which are drawn ſeveral Lines quite through the 
Plat, repreſenting the Rhombs or Points of the Compals, and upon 
theſe Lines are other Circles deſcribed and Rhomb-Lines drawn; parallel 
to the former. ; | | 

Then is the Form of the Land pourtrayed upon it; and ſet off with 
Colours, and alſo a Scale of Leagues to meaſare the Diſtances of Places. 

There is alſo a Meridian Line equally divided upon the Plat, which 
diccovereth the Laticude of any Place, The ſeveral Uſes follow. 


The Uſe of the Plat. 


1, To fmd the Latitude'of any Place upon the Plat. 


Take your Compaſſes, and ſet one foot in the Place required, and ex- 
tend the other foot to the neareſt Diſtance of an Eaft and Weſt Line, . 
and note where that Line doth cut the Meridian-Line (that is divided 
Into degrees) 3 then ſet one foot where it inteiſe&ts the Meridian-Line, 
and the other foot will reach upon the Meridian Line, to the Latitude of 
the Phe required. 
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| If the Difiance required be leſs than the length of 'the-Scale, then take 
. your Compaſſes, and. fet one foot in one of the Places, and the other 
foot in the other place, then with the Extent between. your Compaſſes 
_ applied to your Scale of Leagues, will give the meaſure of the Ditiance 
of the two Places. | 

| But if the Diltance between the two Places he greater than the length 
,of the: Scale, then fult Extend your Compaſſes upon the Scale to the 


whole length thereof, and-with that extent ſet one: foot in one of the 


Places required, then dired& the other foot towards the other Place by the 
Help of a'Scale, or Raler, in a Right-Line z and if che Diſtance be great, 
you mult curn the Diltance .berween the. Compaſſes over twice, thrice, 
or oftner, until you come to the other place required 3 and it it talls out, 
that the laſt extent doth fall over the ſecond place, you muſt then, froin 
{he laſt place where the Compaſſes titayed, draw in the other Point, un- 
til it touch in the Place required, and meaſure that upon the Scale of 
Leagues. As ſuppoſe your Scale were an hundred Leagues 3- and if you 


tura your Compaſles two or three times over, then is: the Diftance' ſo . 


many. hundred Leagues, and that {mall Diltance- more z which 
meaſured upan the Scale, it giveth the odd Leagues, and fo conſequently 
the Diſtance required. 


3. To find upon what Point of the Compaſs one Place beareth frm 
another. | 


If from the two Places propounded, there be a Rhomb-Line that lieth 
direAly from Place to Place, then is there no more trouble in it, but to 
look upon the {mall Compeb upon the Plat, and fee upon what Rhomb 
" It is that they bear one from another, 

But in caſe a Rhomb-Line doth not lie'dizeRly from one Place to the 
other, then extend your Compaſſes from the firſt Place in the neareſt di 
ſtance to the next- Rhomb-Line, that you imagine: in your Judgment 
lieth neareſt a Parallel from Place to Place, and upon that Rhomb-Line 
-xun your Compaſſes along, till the other Point (being at Right- Angles 
with it) doth reach the other Place, and that Rhomb-Line is the tme 
;Point of bearing the one from the other, 


4. To keep a Reckoning upon the Plat of a whole Voyage. 


Firft, It is to be underſtood, that you are to keep a Reckoning of 
every day's Work, either by the Tables, or your Sinical Quadrant, (s 


you 
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are before taught) or any other way neceſſary for ſuch a purpoſe; 
and alſo to caſt up all yotux Traveiſes for one or more days : and then. 
after you have ſo done, and. brought it to the neareſt T'tuth you can, 
either by Obſervation or otherwiſe, then you are to ſet off your Work 
upon your Plat, fo that the Place where your Ship is, may appear to 
your Eye for the SatisfaCtion of your Mind,' and for the Information of 
your Judgment: | 

As ſuppoſe that- you fail from the Zizard. South-weſtwards ; then 
from that very time you begin to keep your Reckoning of your ſeveral 
Courſes and Dittances, until you have ſome convenient time to caſt up 
all your Work, to find-the Difference of Latitude, and your Departure 
from the Meridian of the Zizard. The Difference of Latitude we will 
ſuppoſe to be Z*, and the Departure to be 50 Leagues, which 3* you 
mui ſubtra&t from the Latitude of the Lizard, which we ſuppole to be 
50? oo! North ; fo that the Latitude that the Ship is now in, is 47” 


' 00', and 50 Leagues to the Weſtward. 


' Therefore to ſet the place of your Ship upon-your Plat, youmuli-uſe 
two pair of Plat-Compaſles : *with one pair take the extent between the 
Latitude of 50* 00! and-47% 09/, and {et.one Point of your Compaſſes in 
the Lizard, and extend the other Point towards the fecond place, but ſo 
that your- Compaſſes may ſtand- parallel to a North and South Line, 
which may be calily found with the other pair of Compeſſes, by trying 


_ * whether the Legs be equi-diftant from the next North and South Line : 


This done, - kcep one foot of your Compaſſes in that Point, and with 


the, other pair take the Departure- 50 Leagues, from the- Scale of 


Leagues ; then interchange your Compaſſes, placing theſe laſt pair in © 
the Point where the other pair fiood 3 ſet this Departuze 50 Leagues to 
the Wetiward, and ſo that your Compaſſes may Rand parallel to-an Exfy * 
and Weft Line, which you may try as is ſaid before. The ſecond Point © 
thus found upon the Plat, is the place of the Ship (according to your * 
Reckoning)” which was required, 


Thas mach for the Plat, or Plain-Chart. 
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The Me of the true Chart, commonly called 
Mercator's Chart. 


| arm) here mention tize Piojeion of this Chart, it being largely 
B handled by the firfi. Inventor, Mr, Edward Wright, in his Correttion 
of Errors, only hete ſhew very briefly the ordivary and molt neccſſay 
Ules of this Chart. | 


t. To find the Latitude of any Place in theſe Charts. 


This Operation upon theſe Charts is in all reſpe&s like that which has 
already been delivered-for the ſame purpoſe, in the*Uic of the Plat, 'or 
plain Sea-Chartz for if you ſet one Point of your Compaſſes in the place 
whoſe Laticude is required, and open-chem in the ſhorre!t Diftance to the 
next  Eaft' and Welt Line, obſerving where it interſects the graduated * 
Meridian, and then place one Point in that interſe&ion, turning your 
Compaſles upwards or downwards, according 2s the Place lies, from 
the Eaſt and Wett Line, and the moveable Point ſhall ſhew upon the ſaid” 
Meridian the Lati:ude of the Place required. | | 

Suppoſe the Latitede of Vſhant were required by this Chart. 

If you take the nearcli Extent to an Eaft\and Weſt Line, and place 
that Diltance from the Inrerſe&ion on the graduated Meridian, 2s is be» 
fore direted, you will find the Latitude of Vſhant to be 48 deg, 40 min, 
Northerly.” 


2. To find the Longitude of a Place, and conſequently the Difference 


-# Longitude in degrees, between any two Places ſituate upon tht 
Chart. 


To hnd the Longitude of any Place upon the Chart, ſet one Point 
of your Compaſſes in the faid Place, and take the neareſt Diltance to 
the next North or South Line, and.obſerve where this Line interſcGs 
the EquinoGial 3 and keeping the fame Extent in yous Compares 
place 
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one Point in the InterſeRion, and turning the Compaſſes the ſame 

way that the Place, Whoſe Longiude is ſought, dicafrenxthe Noth and 

South Line, the moveable Point reſting in the EquinoGial, wal ſhew 

the Longituderequired, 

. Suppoſe; the Longitude of the Barhadoes-were requized, 

If your place: the Point of your Coinpaſles in the Mland of \Barbgdres 
inthe Chart :and take. the ſhorteſt extent to the) next North 'and; South 
Line, - placing the ſame-at the JaterſeRion:;in the -Equinochial, -as,i5,di- 
aeted, you will find: the :Longitude of! the Barhadees to bein thee 
Charts 319? 40' from Teneriff, But tho Longitude of -Flaegs: being cva- 
xious, according; tothe Place from whence it:is-began, iſOmn reckoning it 
, from Flores and Corvws, ſome from Faneriffy. & e:xvhechitf: Bulge: will 
beitbi tind the Difference. of TO two-Blaces } \Phich 
is thus to be performed, £72.14 05; 

When, you have found the Longitude of. theewh- Pleas, Gbtact the 
Jeſee- fromthe greater, and the Retnaknder, cift leſs than +30 deg i is the 
Differente.of Longitade between the wo Places. [butcifi the' Bemainder 
be greater than 180 deg. (abwractinfram 360; The dry pave is 
the Diffevence. of Lopgimgde required) 213 + cu! £14) 1 foe 
4+Suppoſe the. twoPlaces were the [Liter iiv:the ;Lepgitade 4a? * 48; 
and Thoma Wand in the Longitude 27* 30l, ſubtractiog 12* 40; ifuorn 
#7? go'; the:Remainderi 14”: 50:13 che Dif. Long, :- 

; Again, :Slppoſe the, two Places, wexe the Eiger. as beforegand Bar - 
buderin the Longitude: 319*/:30/, ſabtracing -12* 49 from [319% .40', 
there remains 307?: 09!,, which-lubtrated, from 360?, ' the Remainder 
" _ is the; Difference.of Longitude: ns 


ef >iigr + Wi? 


!t Gicer Kang 1i2 2s. Te hom lw we Place hrs. from\nnher.. 


©£111;135 JO 
"Fg onthe yer pers of "this. Problem, befe Ree of, a Ruler from 
nee Phe th 0 AN with a, pals of Gompaſles, try.to which of. the 
the Eg of the Ruler is .che.neare(t Parallel ; which being 
Ra hay akars Point of the Compals the two! Places bear one 


nother, : 
ere boning of the Rjhadoes, from the Lizard were required. 
| Th Hope hy the Edg,of ; the,;Ruler uponboth Places,-.and; you will 
hnd, tar 8 South Weſt,* a Point. Weſterly, is che neareſt Parallel thereto, 
is the bearing, of thei Barhadees from. the A52ard,. and the oppo- 
eli Point Naxth:Eak -. Bat, the . bearing of tho Lizard from. the Bar- 


E e 4 To 
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FR To- find the Diſt ance of « two Places upon Mexcatot's Chart, | 


If both Places be in one and the ſame Latitude, take'with your Com. 
paſſes the length of a degree of the Meridiawat that Latitude, (raking 
half the degree above, and half beneath the Latitude) for ſo oft as you 
ſhall find that length between the two Places, ſo many times 20 Leagues 
arc there betwixe them z bur-if- the Ditiance be great, for Expedition, 
yout may-take ffive-times the length- of. :thit degree, 'and counting it'for 
100 Leagues, proceed as þefote. |! :117 hd t 1 | 

\Sappole the Ditiance were requited between the Point of Uſhnt and 
 Cape-bona-viſta in New- found-land, T2 > ett | HOI Od | | 
- -» The Diftance taken-as beforeiabout the Latitude of 45*, you will find 

it to be 560 Leagues. rips WT FLO VL 
' Bur if ewo'Places favemotthe (fame Latitude, the EquinoRial:not 
coming between themz/ ſubtraQ&rhelefſer Latirude out 'of ''the greater; 
but if- the EquinoRtial cometh between them, add both Latitudes toge. 
_ fo have os —_ wo CG both _— 
ow if both Places have the ſame' Longitude, ſo many degrees « 
- there ate in the Differeiice of [Latinide, ſo many viivies 20 Leagues ith 
Diftatnee.' © Ht out , 25 Eu dh iicnot wil a; bach] hands Þ ty 
But if the Places differ both in Latitude and Longitude, then look hav 
- many degrees the-Difference of Lacitude-contains, ſo many degrees of the 
EquinoQial take' between your' Compaſſes; then lay a Ruler to: bock | 
: Places whoſe Diſtance you ſeek, and obſerve where the Ruler crofles the 
EquinoGial, or ſome other Eaſt or Weſt Line, (or:Parallel of Latitude) 
and leading one foot in the EquinoQial or other Parallel, move forwads 
the other alſo parallel-wiſe, always that Diſtance, cill ic crofsthe | 
Rhomb of thoſe two Places in ſuch. ſore, that one foot. reſting by, the 
Edg of the Ruler, the 'other carried | abour, tnay but only touch the 
EquinoQtia!,' or. other Parallel cut by 'the Edg of the Ruter 3 then tale 
with your Compaſſes the Segment, or part of that Rhomb between that 
place and the croſſing of the EquinoQial or Parallel, which meaſure in 
the EquinoRtial, and ſee how many degrees are contained betwixt them, 
ſo many times 20 Leagues is the Diſtance of thoſe two Places. - © 

Or, if that: Segment of the ſaid Rhomb'be greater than can well te | 
taken with'the Compaſſes, take the length of 5 degrees of the E 
noQial between your Compaſſes, 'and look how oft you can find 
length in the Segment of the Rhomb aforeſaid, for ſo many hundred 
Leagues is the Diſtance of thoſe two Places, 


Plate [1a 
Fig 34 | 
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.The Uſe of the Globes. mar 
' Tf the Diſtance from the Lizard to the Barbadoes were required, the 
Difference of Latitude between thoſe Places: is 36*. 48' therefore: take 
15 48/ from the EquinoGial, and laying a Ruler.over both Places, un-' 
- Wit will croſs ſome Parallel, of Latitude z then; keeping; this Diſtance. 
of degrees in your Compaſſes, apply one Point co the Edg of the 
Ruler, ſo that the other Point may but juſt touch the Parallel croſſed 
by che;Ruler 3 the Segment of: the Rhomb,: between the. Poine-where 
the Compadles Nay; and. the. Interſection. by. the | Ruler and/Paralle}+ of 
atitude; meaſured by the degrees of the EquinoGtial, 'gives the Diſtance 
1140 Leagues, which was required. 
"There is. nothing elſe that will be of any difficulty in the 
'  conmmon Uſe of this Chart, if theſe brief Hints be un- 
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The Deſctiption and We of the Globes: 


FYF Globes there are. two (forts ; one is Terreſtrial, and the other 


& - 


Celeſtial. Cots 

The Teefriat hath on the Saperficses of the Body pourtrayed and de- 
{cribed the whole Form and Faſhion of the / Earth: and Sea, with the 
Circles of the Sphere, as Colures, EquinoQial, Tropicks, &e, - © 

The Celeſtial Globe hath on ics Surface the Contiellations of all the 
known Stars in the Heavens, placed in their Latitudes and Longitudes, 
Right-Aſcenſions and Declinations, - drawn into ſeveral Images and 
Figures, according to the Fictions of the: Antients, with the' Circles of 
the Sphere, as.in the Terreſtrial Globe. «+ - | NR 


Geographical Definitions, neceſſary to be mnderſtood. 


* Defin. F l. 


/ 


The Globe of the Earth is a Spherical Body; cormpoſed-of Earth and 


Water, and is divided into Goentinents, Iflands, and Seas. .+..: 1 .'+ ; 


SQ 


"RE Ee 2 II. 
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A Geograpyierh Defindtians. 


TRL 10l1 JS" 3 43 3A v Ii; Ft; it] - If"? 


th Continent is Side quanieh! of: Tlind; not divi Fry rp 
"The 


byithe Sea, whereiry axcifluny TIngdons*ari (1 ifles 3, as, 
Aſia, and Afr ics axe ohne Gomdritnr, "ar A ens another,” PE 


TT PTRNEE enuf 
An. Idandi i is; ſuch apart etal Gard "Ry is Oe HP 
Waters aSithoJfland 6f>Drghndaild 809Mldnd; att a}f 114 ns EY 
of, Wigs; . Barbudoes, [8c re of bow 
: ©.91-2697 Gt 
A Peninſula is ſuch a part of Land as is-almoſt enco romp Rs 
witch Water, -and is only joined with the Land 'by an 1/fbmhs 5 (ch is: 


that: great. part-of\ Land:in+d0ver 583 called Peritviant, bn Morea. in- 


the Levant. 


An !ſtbmus is a narrow Neck of WY which joineth. the Pexinſuls to 
the Continent, 


VI. 

A Promentory is ſome high/Mountairi, or great Cape of Land, that: 
ſhooteth it ſelf into the Sat as i ate Bon Elperewes Or Fo de Verde 
in Africa. EIT. 

VII. 


The. FIoOny is «general Calledtion; of: the Waters}/ which enviradetly 


the Earth on _ lide, | 
VIiTP: 


The:Ses is apart of: the-Ocean, to which'we cannot come whe through. 


ſome Strait, asthe-Adtrdirerrinian and Balrick Sca.. 


IX. 
A Strait is apart of the Ocean; relirained within narrow Bounds, and 
opening a- way, to: the Seaz a8 the'Straits of : Grl#.alter+ehiat leadechy intd' 
the Mediterranean, and the Sound that :leadeth into the-Baltork Stu; 


_—_ = 
A Creek''is a.frull namrowpagt of "the Sex, or Rivers that:po-up but 
little way in the Land, 


XT) 
.&: a:;great-Jnletof the-Land, as the Bay of ' Biſcay, and the 
Bay of. Mexico. . ; au Beth 


Ly 


Sw > =. 
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E = XII. | 
' A Gulphis a-great Inlet of: the Land, deeperthania Bay 3 ſuch isithe 
Gulph' of . Venice, and the Gulphiof Florida," 


XTI1, . 

A Climate is a certain ſpace of Earth and Sea, that is included within. 
the ſpace-of 'twa Parallels z and-of -them there have been: antiently ac- 
counted ſeven : | C” 

1. Dia Meroes. 2. Dia Syenes, 3. Dia Alexandria. 4, Dia Rhades. 
ye Dia Rhomes, 6. Dia Boriſthenes. 57.: Dia Ripheos. But now there 
We 24 on cach ſide-of the Equator, ending where the longeſt Day is 24 

rs. 
XI V, 


A Zone is a certain ſpace of Earth, contained between certain Circles 
of the Sphere, . and are thus divided: 
The Earth. is divided- into five Zones, ,viz. one Torrid or Burning+ 
Zone, two Temperate, and two Frozen Zones. h 
- The Torrid Zone is that which is on each fide the EquinoQial, bounded - 
by the Tropicks of Cancer and Capricorn, | 
The two Temperate Zowes are (contained between each Ttopick;” and: 
the Polar Circles. | 
The two Frigid or Frozen Zones, are contained within each Polar : 


| Circle and their refpetive Poles, 


Lhe Diviſion of. the Earthly.Globe. . 


The Globe of the Earth is divided: into four Parts, 


FI%, 
EVROPE, 2 ; AFRIC 4; 
ASI 4, C0 4AMERIC4; 


EUROPE is bounded from Afia by the Mediterrattan Seas on 
_ the Eaſt with the River Tavass; and onthe Welt with the Wekern © 
Okeang and containeth theſe Provinces. - 


Germany,” 


214 The Olviſion fiot of the Ear thip Globe lobe. 


| German Spain, Swedeland, Hungary, 
haly, » Denmark, Muſcovy, Sclavny” 
France, N 07 Way, Poland, Greece. 


The Principal Iſlands are, 


Great” Britain, Candice, Sardinia, Cypri. 
Ireland, Sicily, Corſica, : 


ASI A is bounded on the North with the Northern Ocean, and on 
the Sonth with the Red Sea, on the Eaſt with the Eaſt-Indian Ocean, 
and on the Weſt with the Flood Tanass. 


The Principal Regions are, 


Anatolia, Armenia, Aſſyria, Perſia, China, 
Syria, Arabia, Ale ſopotamia, MAogul, Tndia, and the 
Paleſtine, Georgia,  Chaldea, Tartaria, Iands theredf, 


AFRIC A is bounded on the Eaſt with the Red-Sea, on the Wet 
with the Atlantick Ocean, on the South with the Southern Ocean, and 
on the North with the Mediterrantan Sea. 


The Provinces are, 


Egypt Barbary, e/Ethiopia, 
- Wy Adnaamape, Nahia: 
The Principal Iſlands ate, 
Madagaſcar, or St. Laurence, St, Thomas, Cape de Verd 
The Caxary Iſlands, The Madera lſlands, Iſlands, 


AMERIC A is bounded on the Eaſt with the Arlantick Ocean, 
on the Weſt with the Pacfick, South Sea, on the North without Bounds, 
and on the South with the Magellanich Sea. 


It conſiſts of two Parts, viz. North and South America. 


F 4 


The Owiton of the Earthly Globe, _— 


The Provinces of North America are, 
New France, New Jerſey, Carolina, 
New England, Maryland, Terra Floride, 
Penſyinaniay' Virginias Mexico, or New Spaiv. 
The Chief Iſlands arc, | 


Iſcland | Hiſpaniola, Tamaica, 
p Greenland, Cuba, .. Barkadoes, and the reſi of the Ca- 
* California, © Porto-Rico, ribee Iſlands. 


The Provinces of South America are, 
Brazil, C bi, Amazones, Magellanick- Lands. 


Terra Fi irma, Pers, Paragna, 


One Iſland, Terra del Fuego. 


The Names of the Seas in —_ Parts of the Wald. 


Mar al Nort, Narrow Sea, Mediterranean Sea, Mare Majore, Mare 
' Pacificum, Mare Caſpinm, Eaft-Indian Sea, Perfian Sra, Red Sea. 


T he Names and Number of the Stars of and Conſtelis- 
tion on the. Celeſtial Globe+ 


Northern Conſtellations are 21, Viz. 


1: Urſa Major, 7 | 6 Corena Borealis, 8 
2 Urſa Minor, 27 | 7 Engonaſes, or Hercules, 29 
3 Draco, - 31 | 8 Lys, 10 
© 4 Cepbens, 1 ir | 9 Oler, or Cygnus, 17 
5 Bootes, 10 | Ca _ oy 


Cd 


226 The- "Ik 
11 Perſew, . -26 | 18 Delphinw, - 
I2 Auriga, 1:41 19: Equiculus,. - 


I 3: Serpent arins, 
I4 Serpens, a } 
Is Sagitta, | 
.16 Aquila, 

17 Aminon, ; 


Zodiack Conſtellations, 12, viz; 


I Aris, 
'2 Tanrus, 
3 Gemims, 
4 Cancer, 
g Leo, 
{6 V5rg09 


24 | 20 Pegaſus, 
18:1. 21 aAodromeds, 
$5 22: Triengulum, 


A 9 | 23 Coma Bergnices. 


Y 


23 | 8 Scorpio, © 
18 | 9 Sagittarims, 
27 | 11 Aquarine, 


26 { 12 Piſcore 


Southern Conſtellations, 27. 


1 Cetw, 
2 Orion, 


6 Canis Minor, vel Caniculs, 


11 Centaur, 

12 Fera, aut Lupm, 
b 296, .. -, 
14 Corona Auſt, 


221 15 Piſcu Auſerns, 


' ',,31;4.16 Gras 


34 | 17 Phenix, 


:12;.1.18- Indus, 


18 | 19: Pavo, 
2 | 20 Ape avis Indica, 
41 |} 21 Apis Muſes, 
25 | 23 Chamelion, 
7 | 23 Triangulum Auſter, 
7 | 34. Fiſcis volans, 
37 | 25 Dorado, 
I9 | 26 Toucan, 


7 1 27 Hydrm, 
101, 
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The Uſe of both Globes. 


bo The Globes are compoſed of theſe Parts: 


Firſt, The Body, or Globe it ſelf. 

Secondly, The Brazen- Meridian, 

Thirdly; The Quadrant of Altitude. 

Fourthly, The Hour-Circle and Index, 
Fifthly, The Wooden-Frame in which it is put, called the Horizon. 


The Globe doth repreſent the natural Situation and Poſition of the 
Earth and Heavens, and performs Problems of the Sphere, cither in 
Afronomy or Geography. ” | 


1, The Brazen-Meridian is divided into 4 Parts or Quadrants, each 
being divided into. go? 3 within this Meridian the Body of the Globe 
tiimeth upon the-Axis, being two ſirong Wires. 

2. The Hour-Crcle is a flat Ring of Braſs, faſined upon the North 
part of the Meridian, and is divided into the 24 Hours of a natural Day 
and each of theſe Hours is ſubdivided into Halves and Quarters. 

3, The Quadrant of Altituds is a long and thin Slip of Braſs, divi- 
ded into 90*, and is to move up and down upon the Surface of the Globe 


to any Poſition required z and when placed in the Zenith, the Edg 


thereof -repreſenteth an Azimuth, and the Diviſions ſhew the Almican- 
ters, or Circles of Altitude. 
1.4. The Horizon is a flat and round Frame of Wood, in which the 
Brazen- Meridian, and conſequently the whole Globe doth move, being 
divided into a X alendar, ſhewing the Day of the Month, the Place of 
the Sun, the Rhombs, &c, 


Problem T. 
How to ſet the Globe to the Latitude of a Place. 


Suppoſe you were to ſet the Globe to the Latitude of $2 North ; the 
being in the Frame, move the Meridian either higher or lower, 
itl52: doth cut the very edg of the Horizon on the North-fide thereof, 


| (te divided Side of the Brazen-Meridian being towards you) then the 


Meridian of the Globe being turned North and South, by the help of a 
Ff Magne» 
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Heaven or Earth upon the Celeſtial or Terreſtrial Globe. . * : 


' The Uſe of the Terreſtrial Globe. 


Poblem IT. 
. To find the Latitude of any Place upon the Glihe. 


Firſt, find the Place required upon the Globe, then turn the Globe a- 
bout, until the Place whoſe Latitude is requized be juſt ander the' Bre- 


zen- Meridian, then note what Degree ftands againſt it on the Meridian | 


that is the Latitude of the Place which was required. 
Example. 


Let it be required to find the Latitude of Rowe: Turn the Body of | 


the Globe about till Rome be juſt under the Braſs-Meridian, and you 
will ſee 42 to be right againſt it, which is the Latitude of Rome. 


Porblem I. 


To find the Longitude of any Place wpon the Globe. 


Turn the Body of the Globe about, till the Place whoſe Longitude 
you require, comes under the Meridian : then obſerve what Degree of 
the EquinoRial is cut by the Braſs-Meridian, and the Number of thoſe 
Degrees is the Longitude of the Place you ſeek for. 


Example. 
Let it be required to find the Longitude of Rome, as before > therefore 


bring Rome under the Meridian, which being done, the Meridian will 
cut the Equinoial in 36* 3, the Longitude required. 


Pwblem TV. 
To find the Diſtance of any two Places on the Globe. 


| To perform this, lay the beginning of the Degrees an the ®uadrant 
of Altitude upon one of the Places requized, and note how many De: 
grees 


Magnetical Needle, it doth then repreſent the natural Situation of the | 


"2-4-8 


MOMS. 


$9 8 


ESSE 


| : 'grees there are contained between them 3 which is the Diſtance between 


The Ute of the Celeſtial Globe. 
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Example. 
Let it be required to find the Diſtance between Londen and Rome; 


| therefore lay the Quadrant of Altitude from one Place to another, and 


you will find 13* to be intercepted between the aforeſaid Places, which 


| F b the Diſtance between London and Rome. 
6h Publem V. 


To find the Poſition of Places one from another, 
Firſt ſet the Globe to the Latitude of one of the Places, and bring 


3 the fame Place under the Meridian, and extend the Quadrant of Alti- 
\'tude, being fixed over the firſt Place to the other Place, and the end of 


the Quadrant ſhall point 'out on the Horizon the Pofition that one Place 


 - hath from the other. 


Example. 
Let it be required to know the Poſition of Rome from Londeng there- 
fore bring London under the Meridian, and there fit the Quadrant of 


' Altitude, and lay the edg thereof upon Rome, and the end of the 


Quadrant of Altitude will point you to 53*, which is the Poſition of 


Rime from London. 


The Uſe of the Celefti Globe. - 


Pzoblem VI. "4 
l The Day of the Month being given, to find what Sign and Degree the 
Wn is 5, To 


Firft, find the Day of the Month in the Kalendar, 'on'the Horizon, 
- right againſt it you ſhall find the Sine and Degree in which the 
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220: The Uſe of the Crlefttal Globe: 
| | | Example. EETON, 


Let it be required to find the Sun's Place on the fiſth of May. You 
muſt tind the fifth of Jay in the Kalendar, and right againſt it you will 
tiud 25 Degrees in Taurm, which is the Sun's Place that Day, | . 


Pwblem VII. oro 
How to place the Index of the Hour-Circle for any Day FIRE 


The Place of the Sun found (as in the laſt Propoſition) you muſt find 
that Degree on the Ecliptick-Line of the Globe, and bring that Degree 
to the Brazen-Meridian ; then ſtaying the Globe there, turn about the 
Index of the Hour- Circle till it points juſt upon the upper Line of Xl. in 
the Hour-Circle ; which being, done, the Hour-Circle is reftified for 
that Day. , 


120blem VIIL. : WT rl | 


To find the Time of the Sun's Riſing and Setting. 


The Hovur-Circle being reRihed,. and the Globe ſet to the Latitude, 
then turn the Globe about till the, Degree in which the Sun is, cut the 
Ealt-(ide of” the Horizon 3_ and then caſting your Eye upon the,Hour- 
Circle, the Index will ſhew you the Time of the Sun's Riſing ; *and the 

Globe being turned about till the Degree of the Sun cut the Welt-ſde of 
the Horizon, the Index wil! ſhew you the Time of the Sun's Setting. | 


Example. 


Let it be required to find the Sun's Riſing and Setting the fifth Day of 
ay, in the Latitude of Londen, the Sun being then in 25* of Taurm. 

Firſt, find the 25th deg. of Faurm in the Ecliptick-Line, which being 
turned to the Eaſi-part of the Horizon, you will tind the Index point toa 
quarter after four of the Clock 3 the ſame Point of the Ecliptick being 
turned to the Weli-part of the Horizon, you will find the Hour-Index 
point to 3 quarters patt 7, the Time of Sun-ſetting, it. 

Having the Time of the Sun's Riſing and Setting, you may hind. the 
Length of the Day and Night ; for the Time of the Sun's Riting, being 
doubled, gives the Length of the Night, and the Time of Sun-letting 
doubled, the Length of the Day, 
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The fifth of ſay, the Sun riſcth at 4 of the Clock and a quarter paſt, ; 


which being, doubled, is 8: Houvs and a half, the Length of the Night 3 
aid the Sun-ſetting, which is at 7 a Clock and three quartess, which 
teing donbled, is. 15 4 Hoars, the Length of the Day.” © 


To find the Sun's Amplitude. 0 


"The Artplitiide of the 'Sun is' an: Arch intercepted between, the Eaſt 
« Weſi-points, *attd' that' Part '&f the Horizon" where' the Sun riſeth or 
ſetteth, Oe | 

The finding of the Amplitude diffeteth little from the laſt Propoſition: 
for haying, brought the, Degree of, the Sun's Placer £57. the (Horizenyt you 
ES Ha many Degrees of the: Horizon are intercepted between the Eaſt 
& Weſt-point, and that Part of the Horizon where the-Sunc either riſeth 
ar ſekteth. |, vi TEES ; | 
do 2600 amt? "16 Ss 
| On the fifth of Aday, I deſire to know the Sun's Amplitude in the 

Latitude of ZLondoy ; therefore. þrigg the Place of the Sun that Day to 
the Horizon, and you will fd 3T* - ihtercepted between the Point of 
the Horizon, and the Eaſt-point, . which. is che, Suu's Amplityde - 
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Example. 


I would know what Declination the Sun hath che fifth of Aay, the 
"Wy being 25* in Taurws, which being brought to the- Meridian, you 


922 The Ule of the Celeſtial Globe. 


will find 19* intercepted between that Point and the EquinoQial on 


the Brazen-Meridian, which is the Declination required. 
\ OE: Pwblem XI. . | 
"To fird the. Meridlan Altitude of the Sun any Day of the Tear, 


* The Meridian-Altitude of. the Sun is.3n Arch of the Meridian, infer. 
cepted between the Horizon, and the' Degree in which the Sun is. To 
perform which, turn the Globe about till the Degree of the Sun. be juſt 
under the Braſs-Meridian : then ſiaying the Globe there, count how ma. 
ny Degrees are contained between the Place of the Sun under the Meri. 
dian and the Horizon ; and that: is the Meridian-Altitude. 


Example. ” 

Oa the fifth of May, - it is required to: find the Meridian-Aſtitude of 
the Sun that Day in the Latitude of London ; the Sun's Place in the 
Ecliptick is 25* in Taww; therefore bring that Degree under the Braſs. 
Meridian, and you will find 57" + to be intercepted upon the Braſs- 
Meridian, between the Place of the Sun and the Horizon 3 that is the 
Meridian-Altitude of the Sun chat Day. 


Problem XII. 


How to know what Altitude the Sun ſhall have any Hony of the Day, 
on%uny Day of the Tear. 


Having found, the Sun's Place, and:reQifzed the Globe to the Lati- 
tude, and'the Index of the Hour-Circle for the Day propoſed, turn the 
Globe about till the Index of che Hour-Circle be juſt upon the Time 
when you would know the Altitude 3 then ſtaying the Body of the Globe 
here, bring the'Quadrant of Altitude, being ſcrued on to the Zenith, 
and lay it over the Sun's Place: Then the Number of the Degrees con- 


tained betwixt the Horizon and the Sun's Place, counted on the Qua | 


drant of Altitude, is the Altitude of the Sun at that Hour, 
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| Example. | 

-  Letthe Time given be the tenth Day of April, in the Latitude of Lon- 
' dn, at which time (by the fixth Propoſition I find that the Sun is in 
the beginning of Tawrm, and I would know what Altitude the Sun will 
have at nine of the Clock in the Morning: The Index of the Hour- 
Cixde being rectified for that Day, turn' the Body of the Globe abour, 
dll the Index of the Hour- Circle lies juſt upon 9 of the-Clock ;, then 
aying the Globe there, lay the Quadrant of Altitude on the Sun's Place, 
and the Number of Degrees between the Horizon and the Sun's Place 
(counted upon the Quadrant ,of Altitude) is the Height of. the Sun, 
which here I find to be 36? at that time, or at three in the Afternoon ; 
for the Sun hath the fame Altitude (nearly) at 9, $, 7, 6,, &«. in the 
Moming, as it hath at'3, 4, 5, 6&6. in the Evening, * pros 


Pooblem XIII. 
How to find the Hour of the 'Day by the Globe, 


This Propoſition cannot be performed conveniently by the Globe 
only, but the Altitude of the Sun muſt be firſt taken by ſome Inſiru- 
ment, and then this is but the Converſe of the former Propoſition, 
1 which it performs thus : The Globe being ſet to the Latitude, and the 
ladex of the Hour-Circle reQiitied, turn the Globe about till the Degree 
of the Sun's Place meet with the Altitude, taken by the Infirument 
upon the Quadrant of Altitude, and. then will the Index on the Hour- 
| Circle ſhew you the Hour of the Day. 


-  Pooblem XIV. 
To find both the Right and Oblique Aſcenſion, and'Oblique Deſcenfion 


of the Sun. 


The Globe being ſet to your Latitude, bring the Degree of the Sun 
to the Brazen- Meridian, there fiaying it 3 ſee what Degree of the Equs- 
wiial is car” by the faid Brazen-MMeridiat, and that is the 'Righe- 
Aſcenſion of the Sun that Day; So the Sun being-in the beginning of 
Term, his Right- Aſcenſion will be found to be about 28*; and 


* bringing 
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bringing the Sun*s Place to the Eaſt-part of the Horizon, in the Lat. 
of L the Horizon. will cut the Equinotisal in 13* 3, which is the 


Oblique Aſcenfiqn, .and bringing the Sun?*s Place'to the Weit-part of the © 
Horizon, the Horizon will-cuc the Equinoctial in 43” the, Oblique : 


Deſcenſion: 


_ .. Problem XV. 
| To find the Meridian Altitude of a Star, or the Altitude of a 
Star at any other Time. 


To find the Meridian Altitude, 'let the Gtobe be ſet to your Latitude, 


and then turn'the Body of the Globe about, till the Star be under the 
Brazen-Meridian, afd chen the Number of Degrees of the Meridian inter- 
cepted between the'Star, and the North or South-part of the Horizon, 
according as the Star is ſituated, is the Meridian Altitude thereof. 

Now to tind the Alticude at any; other Hour, turn about the Globe 
till the Index of the Hour- Circle be at the Hour you would know the 
Altitude of the Stat, (the lndex of the Hour-Circle being firlt reined to 
the Sun's Place) and then apply the Quadrant of Altitude to te Star, 
and the Degrees” of ' the Quadrant cut by the Star, are the Alcitude at 
that Time. | L775 


'Pzoblem XVI. 
To know at any time of the Day or Night, what Stars be above 
the Alorizon, 


This is no qther than to place the Globe in a true Poſition at that 
Time: Which is eafily performed by turning the Globe (the Index fit 
reQified to the Sun's Place) till the Hour-Index point to the Hour of the 
Day or Night-; and (laying the Globe there, you will ſee all the Stars that 
are above the Borizon at that Time, 


P2oblem XVIT. 


How to know the Riſing Culminating, and Setting of any Fixed Star 
alſo what part of the Horizun he riſcath: and ſetteth :n. 


Having 
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Haying reRified the Index of the Hour-Circle, and placed the Globe 
according to the Latitude, then bring the Star, whoſe Riſing, Culmi- 
nating, or Setting you deſire, to the Eaſt-ſide of the Horizon ;, then 
will the Index of the Hour-Circle ſhew you the Time of his Riting 3 
then bring the ſame Star under the Brazen-Meridian, and there ſtaying 
the Globe, the Index will ſhew you at what Hour the ſaid Star culmi- 
nates, and comes to the Meridian, Laſily, bring the ſame Star to the 
Weſtern-part of 'the Horizon, and then the Index of the Hour-Circle 
will ſhew you at what Hour the ſaid Star fetteth, and by the Horizon 
you may know the Amplitude, as of the Sun. 


P2oblem XVIIL 
To find the Honr of the Night by the Globe. 


You muſt take the Altitude of ſome known Star by a Quadrant, or 
other Inſtrument, and then having-re@ified the Index of / your Hour- 
Circle according to the Day of the Month, turn the Globe abour till 
you make the Star agree with the Altitude upon the Quadrant of - Alti- 
tude to the Eaſtward or Weſtward of the Meridian, according to the 


Star's Poſition ;' then the Index of the Hour-Circle will point out to you 


the Hour of the Night. 


S n'C To OV; 


A Short Appendix, ſhewing ſome: ſecret Properties 
| of the Loadſtone: 


HE Nature, and range Properties of the Loadſtone are ſuch, that 
the mote they are known, the more they are juſtly to be admired, 


in their lively expreſſing the infinite Power and Goodneſs of God, who _ 


hath created ſo precious a Jewel far the: protitable uſe of Man 3 and for 
the enlarging* and ſetting forth of his own Glory, eſpecially in that 
Aſſiſtance it affords to Man, in the Diſcovery of the, whole Univerſe, 
which is the Work of his Hands, and his mighty Wonders in the deep 
Waters 3 the Properties not only ferving for Maritime Afﬀairs, but allo 
in travelling by Land in vaſi and folitary Deſerts; for moveable Sun- 
Dials in all Places of the World ; for the more ready and exact Choro- 
graphy of any Country, or true plotting of any Ground, and fax fal. 
lowing.of any Mineral Vein (void of Iron) under the Earth; and alf 
for Coal-Mines, with ſeveral other neceſſary Uſes}, retaining in it ſelf, 
as it were, the Mirror of Philoſophy, manifeſted by its Sympatheticil 
Coition, and Antipathetical Repulſion, with many other occult Opera- 
tions very admirable to behold 5 two eſpecially that are treaſured upin 
its dusky Entrails, one of Attraction, the other of Direction : ic hath 
. Subſtance, Virtue, and Operation, ſerving to many good Purpoſes: 


therefore this Stone of all others may be accounted the moſt preciouz 


wheretn the Majeſty of Nature doth moſt appear 3 which admirable 


Treaſure God hath vouchſafed to reveal unto the weak Knowledg of | 


Man towards the end of the World, being fo plain to the meaneſi 


Capacity, and that out of a baſe contemptible Stone, as it ſeemeth to. 


be, and-yet filled with ſuch excellent and wonderful Virtue, that all the 
Gems in the Wotld have not the like, 
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Df the Loadſtone. 227 
| bf the Name of the Stone, and of the Colour, and from 


'_ whenceit comes, and how it was firſt found. 


This Stone is called Magnes, uſed under that promiſcuous Appellation 
both by the Greeks and Latins ; and, as Lucretiu« writeth, the Name is * 
derived from the Country Magneſia. 


T he Greeks do call it Magnes from the Place, 
For that the Magnets Land it doth 5smbrace, 


Plato ſaith, ſome call it Lapis Heraclius, from the Name of Heracles, 
. iCity of Lydia, where it was firſt diſcovered ; and upon the ſame ac- 
count the Touchſlone-s called Lapis Lyaie. 


Theophr aſt us, in his: Book of Stones, for the ſame reaſon calleth cit 
Herenleum. 


Nicander thinks the Stone ſo called, and fo doth Pliny from him, 
' komone Magnes a Shepherd ; for it is reported that he found it by his 
tobnail'd Shoes, and his Shepherd's Crook that ſiuck to it, when he 
ed his Flocks in Indsa, 


Others call it Szderites, from oidYeG- which ſignifies Iron. By us it is 
alled a Loadftoze, alluding to the two Stars in'the Tail of the Celeliial 
bear, which were antiently called Load-Stars, or Leading: Stars 3 and 
rs this Stone bears that Appellation, which now performs the 

thce. 


This Magnet; or Loadftone, is found in divers Parts of the World, 
” _ commonly in Iron Mines, and by ſome ſuppoſed to be of the 
ar. | 


\ Of theſe there-are divers ſorts, different each from other, as well in 
Goodneſs, as in Colour, Weight and Force, +but not in Property, (altho 
many have judged the Cauſe of theWariation of the Needle to be accord- 
yg to the Diſtance of the Mine from whence the Stone was taken, and 
Oe Place where' it is uſed, but there is no ſuch thing, for all Stones ſoever 
Wc one DireQion. 
Gg 2 The 


228 Experiments upon the Loadſfone. 


The firſt and belt ſort of theſe Stones come out of Eaſt=India, from 
the Coaſt of China and Bengala, and are of the colour of Iron, or San- 
guine colour : Theſe Stones are mafſy and weighty, and will draw or 


life up the juſt weight of themſelves in Tron or Steel, and fome five , 


times, ten times, and twenty times their own weight ; and theſe are 
of the tineſt ſort, and are commonly ſold for their weight in Silver in the 


Eaft-Indies where they grow, becauſe the beft or fineſt are very rare to - 


be found ; for it is commonly arrentire Stone, lying in the Earth by it 
ſelf, and no piece or part of any other. _ —- $ 

There is alſo another fort, of a'reddiſh colour, found in Arabia, and 
the Red-Sea, growing broad and flat, much. like unto a Tile of a 
Chjmney-Hearth : Theſe are not ſo weighty as thoſe of China, but are 
very near as good, and the Virtue continueth long on the:Compals or 
Needle that is touched upon theſe Stones. 

There are of theſe Stones likewiſe in the Levant, near a Town called 
Porta Feraro, and are called there Calamita Preta, that is to ſay, the 
Black Magnet ;, becauſe there is another ſort that is white and light, like 
unto a piece of dry Fullers Clay, and are called Calamita Blanca. Thete 
black Stones are mingled with white Veins 3 they are of no great Force, 
nor their Virtue of long continuance. | 

Alfo there are of theſe Stones in High Germany, that'are full of Holes 
like'a Honey-Comb, and lighter than the other, but better than they 3 
theſe are of an Iron colour, "a 

Another ſort there are in Norway, in the Iron Mines, as in Zong- 
Sound, and other Places ; their Colour'is black, mixed with gray ; thee 
are alſo of an indifferent force. 

There are alſo ſome in the Mines of Carraca, and Cantabria in Spain; 
and ſome there are found in the 'Weft. of England; 

There are ſome found allo in Bohemia, and ſeveral other Places: 

. All thefe Stones are different one from another, as well in Force, as 
m Colour and Weight, yet all of one Operation in the Needle, ſhewing 
all one Point of Dire&tion : which is a moſt wonderful and admirable 
Providence of God to caule it ſoto be 3 for infinite would the DifſtraQi- 
ons be, it it were otherwiſe in the practical Uſe of the Compaſs: For 
trae jt is, that God is mighty and marvellous in all his Works; and truly 
his Power'is greatly ſhewn in this wonderful Miracle of Nature, as it 
any Stone in the whole Creation. 
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Experiments of the Loadffone. 


Of the Attraftive Virtue of the 
Loadftone. | 


That this Stone hath. an attraQtive Operation, is apparently mani- 


I 6; for if you apply a piece of Iron unto either of the Poles, it will 


there hold it, and at a diftance will alſo draw or attra& a ſmall piece 
of Iron, according to the Vigour or Imbecility of the Stone 3 but 
what Strength ſoever it hath, it may be artificially improved to be 
ter, than can by it ſelf be diſcovered : which is to be performed 
 oiping a ſmooth and bright piece of Iron to either Pole of the 
Stone, and it will immediately deliver its Virtue- unto it. The Virtue 
herein contracted in this piece of Iron, the Stone doth manifeſt 
it ſelf to have ten times more- Strength z for this Cauſe therefore are 
01+" capped with Iron, for the artificial Augmentation-of their 
Cirength, ; 
hn this Virtue is freely communicated from it ſelf to any thing elſe 
that is capable of its Reception ſo that a piece of Steel, having received 
Strength from the Stone, that will alſo attraR another picce of Steel in 
proportion to that Virtue it hath received. 
This. Experiment I have often tried upon my Loadſione ;. for by 
touching of a Knife upon it, it will take up a Key of two ounces 
weight 5 and that within the Sphere of the Stone it ſhall deliver the 
Virtue into a piece of Iron, and not touch the'Stone at all; and likewiſe 
gore the Stone, it ſhall cauſe one piece of Tron, to hang to another : So- 
wonderful is the attractive Quality of this Stone, maniteſied in-theſe and 


| thelike Experiments. ] 


Of the Sympathetical and Antipathetical Property of 
the Loadſtone. 


"When a Needle is touched upon a Loadftone, the North and 
$outh-ends of this Needle will apply themſelves reſpectively to thoſe: 
Poles from whence they received their Magnetical Life, to wit, the North- 
«dof the Needle will fly to the Noxthzend of the Stone, and the South- 


* ce 


230 Df the cutting of the Loadſtone. 
end of the Needle to the South-end of ' the Stone, which denotes ther 


mutual Sympathy 3 but putting the North-end of the Stone to the South. 


end of the Needle, when it is upon a Pin, the South-end of the Needle 
will immediately fly away; and if you put the South-end of the Stone 
to the- North-end of the Needle, it will alfo diſcover its Antipathetical 
- Nature, and fly away from it, | 

But a contrary Operation there is yet in the two Needles to that of the 
Loadſione3 for if one of the Needles be hung upon a Pin, and you 
apply the North-end of one Needle to the North-end of that upon: the 
Pin, it ſhall immediately fly away 3 which denoteth a contrary Operation 
in the Needle to that of the Loadfione, and the South-end of one will 
immediately come to the North-end of the other. 

The ſame Property of -Sympathetical Coition, and Antipathetical 
: Repulſion, is-alſo diſcovered by two Loadſiones, floating in two little 
Boats in a great Baſon of Water, the two Poles of either Stone being 
diſpoſed parallel to the Plain of the Horizon ; and if .you put both the 
South-Poles together, they thall avoid the Conta&t of one another by 4 
natural Antipathy ; but if the NorthePole of che one be dire& to the 
South-Pole of the other, they will immediately manifeſt their naturd 
: Sympathy one to another, and will cleave together by a firong At- 
traction, 

This is alſo apparently evident between the great Magnet the Earth, 
and a Loadſtone ;, for if you put a Loadftone into a ſmall String, and 
tet it hang in the Air, or ele float in the Water in a Wooden Diſh, 
and putting the North-end of the {mall Magnet towards the North-end 
.of the great Magnet the Earth, it ſhall immediately change its Poſition, 
and tum its North-Pole towards the South-Pole of the ſaid great Mag- 
net, The ſame Experiment i allo found with Magnetical Needles, or 
Mariners Compaſles, being placed near together, the North-point of one 
will draw the South-point of the' other, and ſo will ftand North to 
South ad Infinitum, 
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; Of the Conſequences that follow the various dividing 
and cutting of the Loadfſtone, 
ſfolpaiton be confuſedly broken by Violence into many Picces, 


each: of the Pieces ſhall be an entire Loadfiane, having both its 
hles diftintly of - it ſelf, with all the other Properties that were in the 


| Sonc before it was broken, 


But if a Loadſtone be divided in the midſi between the two Poles, 
the EquinoRial, then ic is abſolutely two entire Loadfiones ; and 
thoſe Parts which were the EquinoGtials before, are now become two 
ſales, and the two Poles that were Poles before, do continue the fame, 
'Butit a Stone be cut Meridionally quite through the two Poles, (o 
hat! one Axis is now converted into two, and each of "them remove 
uto-each' Stone, ſo chat it is alſo become two entire Loadſtones, the 
Ax of either of them will retire into the gravity of either piece ; and if 
jav-join theſe two pieces together again, the two Axes will again be- 
me one, which is moſt admirable to behold. 
| But if you-cut off a piece of the Stone at the very Pole, in a' parallel 
&Qion, the Virtue of that Piece will immediately retire from it unto the 


main Stone, -and will ſcarcely have auy Virtue at all therein ; but apply- 


= {mall Piece that was cut off, to the ſame Place again, the Stone 


derthwith impart the fame Vistue as was before, into this Pieck fo 
atb#; fo lorſg as it doth abide in that Place : but when it is removed, . 


tdoth again recall ics Virtue from the ſaid Piece. This I have experien- 
ada Stone of a very conſiderable Price. . : 


And in the fame manner, if you apply a weak Stone to the Pales: of a 
| inp one, the firong Stone will impart of its Virtue to the weak Stane, , 


it tb be as ſtrong as it ſelf, fo long as it is its Neighbour ; "but 
is weak Magnet deſerts this-neigh 


To 


When urly Propinquity, the firong ; 
Magnet will draw its Virtue to it {elf again, ' and will truſt it no further - 
Anthe Power of its recal. - 
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Tofind the Poles of any Stone. 


To find the Poles of | a Stone, 


. \. &- 
"4 5» # 


HERE are ſeveral Ways for the Performance of this Experiment, #® 

A © Firſi,; you may. have a thin piece of 'Steel about/an Inch in lenge . Þ'# 
and + of an-Inch broad ;, this piece of thin Steel being bent circular, and {® 
laid on the Stone, - will immediately; lie parallel to the Axis of theStone; #® 
and dire& which way the - Poles do lie.. Which being diſcovered neax #® 
where they lie, yourmay find them more exaQly by a ſmall piece of z {® 
ſewing Needle 3 which being laid on the Stone, if it be near either of the #®# 
Poles, will clevatc one end thereof; then move it farther and farthes, #0 
till-it:doth- ere it {elf perpendicular, and that very Point will. be-the #® 
' Pole of the Stone. ; 2. 
--- Now to know which Pole it is, you-may apply a ſmall Needle of z #* 
 Dial.toit, and-if the Pole draw the! North-end of the Needle, thenis # 
that the North-Pole of the Stone 3 and the contrary, SS 

. Or otherwiſe, you may find the Pole by-a Sewing Needle and Thread, -4 Mt 
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by hanging it over the Stone where you ſuppoſe the-Pole to be, and Yu 
it a little ſhort from the Stone, and the end of the Needle will ling E 
point £0 the. Pole of the Stone, © Fa 


Whether Onions or Garlick do obſtruft the Operation of | by 
| the Loadſtone, It 


' HERE 154 common received Oo JIini | T ti , . T3. b 2H 
" & rubbed oyer with Garlick or Onions. Li Role tryin Fi 
Virtue thereof ; or if a Knife being touched with the Loadflone, > BED 
afterwards cut an Onion or Garlick therewith, that it will immediatly Þ 
Joſe its Virtue. | | " 
This Conceit hath alſo been countenanced by the Antients; but &} 5; 
Fall are pleaſed to make trial of it, you will find it to be but a mms {| F 
It is alfo as falſe, that the Diamo of te # 
LToadfione, while i is near ic, ad doth hinder che Virtue F717 
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I El Da eighfu Rave fail fra 6 the axdfions) 
OM repreſenting the Bngaging of two Armies in Battle. 
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: Fi 7 FOR the performance hereof, you muſt have a Braſs or Pewter 


. FF Plzte, and upon thig Plate put ſeveral little heaps of the Filings 
1 tron, with ſome ſhort Bits of Sewing-Needles, and put them in' 


| jor der of a Battle, one main Body againſt another, alſo with their 


FT a phy it firſt toward one of the right Wings of the Army, and 
| [| ” ny immediately receivean Alarm, and as it were ſtand to their 
Ams ; then move the Stone toward the other Wing of the Enemy, 
withey alſo will receive the like Alarm z and then.by moving the 
| Stone - Jong fro-under [the Plate, you will t both Parties into 2 
T tion, in a Charging Poſture, and one to charge the ather in a de» 
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Sg $I IVEr Bt fatal th, LN oe 


I e-Engagement, and oneto come within the other ;, and ſo you 
; SEA the main Bodies of the aus and there:you: 

, { | th: they are Conquerors, and ſometimes conquered; 

'Y ic canſedbych the Motion of the Stone with your Hand under the 

' xF Bits of the Needles may repreſent their Gene- 


tal mh "rpbunbinrit which will-be very full of Aion, where you 
y ſee ſometimes that there will be 20 or more of the Common 

& ould to fall foul of the ſaid Commanders : And if between theſe 
} bei | 708 put ſmall Breaſt-works and Trenches made with Sand, 
"I put in the Trenches, you will then have repreſez:;ed the 


ig for an Opportunity againſt their Enemies. 


of 90-714k ing-Needle ſoim upon the Surface f the 
| Bipieer, and'cs ploy" if td town ike « Fiſh, and to fied 
'T our the Magnetic Meridian. 
1 


(| F Takea ſmall Sewing: Needle, and touch the two Ends thereof up- 

F 5 1 the two Poles of the Stone's and having a Glaſs of Water 
F Wore you, take the Needle very lightly between your Finger and 
b  Thimb, and lay it lightly on the Surface of the Water, fo that ic 
F þ through, and there it will + then take a Knife that To 
$ - a en 


it and left Wings; and. their Forlorn-hopes; this beiog done, 
ts the Load-ſtone under the Plate with one of the Poles upward, 


ling of them one againſt another, as if they.lay in Ambuſh, | 
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234 Experiments of the Loadſlone. 
been touched with the Loadſtone, and bringit to and fro upon the 
<dg ofthe Glaſs,and the Needle will follow it up and down, 


. play up and down on the Superficies of the Water like aFith ; anq\. $6 
then take away the Knife, and the Needle willimmediately pofire it \ Þ |: 


ſelf to the Meridian, pointing due North ang South. 


Such an inferiour laſtrument as this may ſtand Men in great fieag ; if 


in time of great Straits and Exigencles, if they ſhouid be at Sea,' ang 


their Cowpalles be taken from them z for if you puta Needle, being. |. 
"touch'd, through a ſmall piece of Cork, it will then perform this. $:; 


Effect exceeding well in all Storms and Tempeſts whatſoever, being 
born up by the Cork on the top of the Water, and the Poſiion 


thereof will be continually in the Magnetical Meridian, 
To inſuſe Magnetical Virtue: into 'a Needle, without 
the belp of a Loadſtone. my 


Ron being a Mineral of the Earth, and having a Sympatheticat | 


Quality with the Loadſtone, acquiring this Verticity from the 


Magnetiſm of the Earth, being diſpenſed according, to_the various 


Poſitions thereof; for all Iron, whoſe Poſition .is- parallel to the 
Axis of the World, or if it be perpendicular to the Horizon, the 
upper- part thereof ſhall have North, and the lower-part South- 


Virtue ; as Bars in Windows, Caſements, .Tongs and Fire-Forks, - 


and all ſuch things &c. And according to the-Length of the Time 
of the Poſition of any ſuch piece of Iron, the ſtronger Virtue it doth 
contract : So that 1 once made Experiment upon a ſmooth piece of 
Iron, which had for ſeveral Years been in a perpendicular Poltare, 


and | filed the upper-end thereof bright, and touched a ſawall*dew* : 
Needle thereon, the South-end I touched upon the North or upper- | 


part of thi Iron,. and:the North: end upon the Soutb or lower end; 
and 1 faund the Needle to play indifferently will, and to conformit 
{elf to the Magnetical Meridian. | 


The Reaſon of this is from the Nature of the Iron, it being a 


Metal deducted out of the Loadſtone, or out of a Mine of nhat kind; 


the beſt Iron Mine and Loadſtone js the ſame thing; - for c__ | | 


placed artificially in- the Air, ,or upon the Water, moyerb No 


and South, attraCteth other fron unto. is, and performeth the ſams' ; * 


Concluſions as the Magnet it {%1f. 
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[ 4 wig Experiment performed with two Sewing- 
' Needles, being touched upon the Loadſtone. 


; \$ 4 F you touch two Sewing-Needles contrary one to the other,that is 
EF tofay, the Point of the one Northerly, and the Point of the other 

' F f$outherly, and put them into two ſmall pieces of Cork, and put 
I themthus in a Baſon of Watet, one;at the one ſide, and the other 
"it che other fide of the Baſon, you {hal ſee them as it were quick- 
 aedwith a vital Spirit, |, ſo to move one towards the other, at 
the firſt fair and ſoftly, but when they draw near they will ruſh 
{ together with great Violence, thePoint of the one ſtriking preciſely 
# \&the Point of the other. You mult place the Needle that is touched 
| f the North, on the Sonth-ſide of the Baſon, and the other on the 
tide otherwiſe the Heads and not the Points will run together. 


. Df Cementing and Piecing of Loadſtones. 


F 2 'Loadſtone chance to be broken, it will not at all be Deg 
.mental to the Virtueof the Stone, provided that they be joined 
: r in the ſame Place where they where broken off, which'may 
te — racketem very ſtrongly, by the help of a Cement prepared for 
- F that purpoſe, which is thus made. 
# + Take the fine Pouder 'of Loadfone, and kalf ſo much, Pouder. of 
| Sick, made very ſinall;-one part of Spreandy; Each, balf ſo much 
: god and a ſmall Paxtion of unwrought Wax; mingle theſe over a 
| ft Fire and heat the two pieces ofthe Loadfone very hot; then 
| the of this Cement, while it is bot, and lay on very thin upon the 
'F inp pieces, and then join them together-very hard, and, as cloſe 2s 
] » can, and let. 77 ſo ſtand untilis be cold z 2hd you ſhall. have it 
' kily ay ſtrong as if, is were vn entire Stone, "and not.to be ſevered 
bac by « great Fire. 
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236 A Table of the Boon's Age foz the Year x700, | Þ} 
D.{H.{M.j  [M.* D. ,H 
on 15 27 4 New moon, | o5 
cg | 16|26| <Q Firſt Quart, | 12 
17 | 14|03 | S Full moon, | 20 
24 | ©9|04 ( Laſt quart. | 28 
1,07|1 | 
6 0s hy Y New moon. | 04 | 
New moon. of I1|31 - Mars & xa I 
16|05|cg | | n..|.19 
22 - I1|. * C Laft. quart, | 26 
02] 00| 50 © New moon. | o2 
10 | 0416 8 }Firſt quart, { 091 
17 13134 F Full moon, | x7 | 
24 | 05] 39 * C Laſt quart. | 25 
1]1 
46 ht New moon. | 01 
o8 | 18]18 . © \ Firſt quart. [©9 | © 
15 | 19]o3 | Oo. Full moon, | 17} 
22:| 15 00 | 2 }Laſt quart. | 24 
30 | 13 [22 New moon. | 3T 
o8|o5[32] © | 2CFirſtquart. | 08 
14] 23122 S )Full moon. | 26 
21/0506 T Laſt quart: | 22 
30 | 06106 I CNew moon. | 29 
06] 14 | 267 &S; Firſt quart. | 07 
-|4z3 | 04134]. I Full moon. | 25: 
201 18]25] - -I Laſt quart, | 22 
28|21'10 * C New moon. | 29 
| Tivo Eclipſes, of the Moon only. | 
' Thefirſt on the 23d of February, about 6 a Clock in the Maring| 
it will-be viſible and total inour Weſtern Horizon. 
' The ſecond on the 18th of Auguſt z it will be a great Eclipſe, but 
viſible to us... 
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Firſt quart. | 0 16 | 
<2 full moon. oS| I1] 56: 
* < Laſt quart. j 16] 14 
\w 
n New, maon- 
\ Firlt quart, | 30 12[ 57; 
he Full moon, | 07 | o1| 48 
K \Laſt quart.- 15] 05 
®:\New.moon. | 22 | 05 
_ FO 28] 22 


- Full moon. 051] 17|-35- 
Lafſtquarts 
New-moone|: 


Firſt quart. |.27 | 


- Full moon; | 


Laſtquart. 
New moon. 
Firſt-quart. 


Full moon. | 04 
a quart. 111,17 

New moon, 18 þ 
Firſt quart-.|.25| 19 


Full moon. ax 21: 
Laſt quart. | 21] 02 
New moon.| 17] 22 | 12 |. 
FT Firſt quart. | a5 


| Pour Eclipſes this Ther, £90 of the Sun, and two of the Moon... 


Lett pol the Ro ney 27. after yo at Night,therefore not to be 

wu, The 2d-is of the Moon, Febyzary 11. abour 1© at 
half her Body will be darkried on che South Side," *The 
| x be Ther before 10 in che Morning 5 bus by reaſon of 
ir willappear buta ſmall Ecli 


> 095. Tho leſt is 
of 7. "2 Afternoon, inviſible to us, the 
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ME 1D.jH. pM 1M.t_ D. JH. ,M. 
<aT Full moon. los | 13 I4 | Laſt quart, | 9$ 10130 
; 
>: JLaſt quart. log'! 10 [40 E BhNew moon, <p 991 
S New mootl. 16 13 {15 Firlt-quare. 29 |99/1 25 
Firſt quart. |24} 14 [49 C Full moon. |*7 197 130. 
Full moon. tp 5 Laſt quart: Ot 04 [25 
Laſt quart- |o7 | 18 | 55 New moon a" 20|21 
New moon. | 15 !'05 | 32 | Fit gquarc. | ? 14| 53 
Firſt quart. |23 10 | 00 1 Ly ” i9| 87 
| 
Full moon. | 02 | 12 | 50 aſt quart [92 2231; 
>\ Laſt quart.''Jog | 04 | 00 hag 10 [06|[17 
2 New moon.\16122135 Res t-quart.' | S.]21.|43 
SF Ffirftquart,” 145 ol 53 55 5 hanl 44: rt | I2 
Fall moon.'-{3'r [2.1 | 4 | | 8 
| Klan quart,'! | O2 |I5 140 
Laſtquart. joy; 14| 45 New moon; | ©9 | 15 [43 
D moon. r5-\15] 20 E: Firſt quart; '| 16 {07 [23 
=; JFirſtquart.'j23|13| 39 ;C Full moon. | 24 | 9445 
*  CFull maon:; | 30| 05 | 23 . 
WY + ( Laſt quart,'|o1 106 | 55 
+ (Laſt quart, 'Jo7 j 03 [12 ' &* /)New moon. | 08 | ol [18 
T& JNew moon-| 15 | 07 | 00 I Firft quart, | 14 |20|30 
8 JFirlt quart.: [22 | 22 | 09] S7 }Full moon. | 22 {23 44 
' (Full moon. 7 ©0! | * C Laſt quart. [zo 9 55 
+» (Laft.quart. | 05 | 17|55 ? © *New-moon. | 07 || 11 [32 
W INew'moon. 13 | 22 | 00! | 8 YFirſt quart, [14/3 29 
8 YFirſt quart. tap O{& |. x6; i. )Fult moon! | > 3 
'Full moon. 20\21| 20 | ICLatt Ton 29 06 
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New moon. 
- Firſt quirt., | 
{> )Fu!l moon. | 2 
- CLait quart. | 


%{ N-w moon, 
Q . 

Firlt quart. 
t ull moon. 
1* C Laft quarr, 


_ CLaft quart, 


New moon. | ©. 
Firlt quazt. 


F all MOON, 
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- ( New moon, 
Ty Fiſt quart, .. 
X Full Moon. | 
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>\ Firſt quart. 


Firſt quart, 
: Full moon. 


S & quart, 


New moons! : 
irft quart, | 
Full moon. 
Laſt quart, 
New moon. 
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3 ( New moon. 
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 * Six Eclipſes, four of the Sun,. and two of the Moon, 


The Firſt is of the Sus, Fane 5. 
17; a ule after Midnight, is w 


glee he Fw 


(hea The Moon is agalo 6th 


« 2 lachg Morning, 20d. inviſible to: us, ' 


®/y 3. .abour 2 Morning, inviſib 
Afternoon, ſcarce 


2 little before Noon, The 24 of the Moon: 
ill be viſible and total, with continuance. The | 
le, except tro our Antipodes, | 
| | ſee of us.the Sun being near.) 
ſeq, Detemb, 12, abour 6 Morning, ic is viſible wich! 
oſt cengral, The laſt is of the Sun, Dwcenb 
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'249 A Table of the Yoon's Age fo2 the Pear 1704. | Þ 
M.E 2 [RI Js JB: [He 1M 

e Firli quart. | 05 \Full moon. | o5 
& Full gnoon. | D JLaſt quart. | 12 
Laſt quart. = )JNew moon. '| 20* 
New moon. | | Firſt quart |28 


Full moon. 
Lalit quart. 
New moone| 


Firſt quart. 
Full moon, | 


Laſt quart. | © 
New=-moon. ! 18] 
Firl quart. | 26 


b = quart. | | Full moon. | 03 
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 C Full moon, \Lalt quart. 
= quart. New moon. 
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Firtt quart, | Full moon. 
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Full moon. 


New moon. 
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Z New moon. | 20| 15 A Firſt quart. 

| Firſt quart. | 28\ 17 | 3 CFull moon. 
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Four Eclipſes, two of each Luminary. 


- 
| Eclivſe is of che Sun, Mey 22. at I Afternoon, which by reaſon ofthe 
g_ SL Latirude will nor be ſcen of us, bue wholly in the South- America 
The 24 is of the Moon Fre 6. ir willbe a toral Eclipſe, nor ro ve ſcen of us bur in| } 
the remote Eaſtern Parts of the World. The 34is of rhe Sun, Novinb, 1 5. invifihle| 
©o.u5, Thelaftis of the Moon, Novemb. 30. in the Morning, at which time ſhe be-|- 
wm che Weſtern Horizon, near ſerting, we ſhall have little ſighr of it. + 
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Tt: To know the Hour when any Star cometh upon 


the Meridian, 


WE Go: The ' Rule. 


pr ſeek the Right-Aſcenſion of the Star, and alſo the Right- 
}. aſcenſion of the Sun. in the Tables aforegoing : From the Right- 


ofthe Sun, then add 24 Hours thereto, and the Remainder will ſhew 


-ypgthe Hour Afternoon when the Star cometh upon the Meridian 
dif it does exceed 12 Hours, then ſubtratt 12 Hours therefrom, 
nd the Remainder ſhall ſhew the Hour. and Minute of the Star's 
ging unto the Meridian after Midnight. 


Example 1. 


Upon the roth of April, T would know when the Zions Heart 
'F cometh upon the Meridian : Therefore if you look in the Tables of 
_ © fight-Alcenſion and Declination for that Star 
"beg Hours'51'. Then look in the Tables of the Right-Aſcenſion 


you will finditto 


F of the Sun, and right againſt the 1oth of ' April you will find the 


' Kight- Aſcenſion of the Sun to be 1 Hour 54/ which ſubrrafted from 
the Right-Aſcenſion of the Star, there remain 7 Hours 57', which 


' | the Time that the Star cometh to the Meridian Afternoon. 


Example 2. 


Upon the 5th. of November, I defire to know when the Bull's Eye 
cometh upon the Meridian. The Right- Aſcenſion thereof by the 


| Tables you will find to be 4 hours 17/, the Right-Aſcenſion of the 
* ton that Day is 15 Hours 23”. Therefore becauſe the Right- 


þ Aſcenſion of the Star is leſs than the Right-Aſcenſion of the Sun, add 
| 24Hours to the Right-Aſcenſion of the Star, which maketh 28 hours 


17min. From-which ſubtract the Right- Aſcenſion of the Sun, and 


the Remainder is 12 hours 54 min. from which I ſubtra® the 12 


urs, and the Remainder is 54 min. So that the ſaid Star cometh 


dpon the Meridian 54 min. after Midnight. 

And here note, That the Table of Right- Aſcenſion of the Sun is 
alculated for Noon every Day, and that it doth encreaſe by abour 
4min, each Day; ſo that it may be proportioned, by allowing for 
every 6 hours after Noon one —_ - 
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. Langrenefs. CEE . N[ooz 
E pow ai i —_—_ N 352 O 
2 Maze wo —_ — N [351 10 
= Anaifer — — N | 345 oo] | 
BY Snowhill ————— — —N] 344 40] Þ. 
& Alcra Point ——— — N] 344 20] Þ. 
S$) Weſtmonia Iſles —=—————— ; N]|349 ol | 
® | Merchants Foreland ———— — | N| 358"40l | 
O  UWhkhale's Bach ————————; N | 003. col | 
= E Sky Iſland —— —_— Penny comms N ; 
FT S | Lewis Iſland —— —_ —— N oo! © 
824 Fair Iſlands . — — N "16 
DV & | Shotland — a —_ N 30 
SL Fair Iſle — ——._w N 
- © Uſles of Orkney. —omm —_ — N 25 
Cateneſs mmm nn on N 2 
E Sr s.adps prep enniee a —a_s N * 
'S St. Abs Head om msmmo mmear N 12 
= Pinmouth —— N 00 
= Flambrough Head — N 26 
RW The Sporne m—— -N 5 
K Wintertonneſs — a N 00 
=* ] Orfordneſs — — N 02 
_ The North Foreland — onmMGCocc N 40 
E | The South Foreland — mmm n_— N 42 
= Dongeneſs m—_— — N 14 
w< ce eat N 46 
mr The Start ————— —  N 09 
3 The Lizard —— nn ns nn N 37 
V. Iſlands of Silly S— N 47 
S Londy Ihe ———— —— mm N 57 
St. David's Read — N 18 
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T2, | Latitude, |Lougit. | 
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[1 hw. © Iſle —— 52 46 Njol 93: 
2, | Holy Head n— — {54 44 N|!! 44; 
4 LI Ifte of Man — — 54 25 N|iF- 45] 
ſ. *_, | Coſwell-Point ———— ——— | 54 36 N|[11 15S, 
l Y Fair Foreland - — 5 5 No 16') 
HS | Aron Iſle — ; No 0 
|. 5} Black Rock, — -=—| 53 52 N06 co 
iz Sline Head —2——=— ——— |5;3 16 N|06- 09; 
| H-—- T | Blaſques —— — I N [os 29} 
6 | Cape Clear | —— |: 15 N[os 28; 
ih x Old Head - —|5:t 40 N{jo7 32 
bY ULaHeam Pot, ———————— |52 05. N[1o. * 
&- " Sain Head ——— . Ni 5. 
 J | Cape Hague ——_ x Nl. 
© Cagkets — 0 NI. 
5 BN fr ————|4 4. N|14- 2 
2 | ferſp — — ——-——|0 39 N[14: 4& 
2 | Uſbant — — 48 49 Nj 16 
z LE Oleroon —=——— ——-—— 45 5} N|1: 09 
| : 8 4 Cape de Machicaca — — [44 22 N|14 20- 
RS | Cape Pina aa 44 04 N|it 10- 
i © Cape Ortegal=— ————— zz; 8 N|0o9 167 
4 EF Cape ae enaad 43 10 N OG - 58. 
\ O© | The Rockof Lithon ——————|33 52" N|o6 43}- 
$ Cape:St. Vincent — — ——|;7 oo N|o7 20 
Ly Cape St. Maria am—— 07 N | 08 42: 
| The Straits of Gibralter. 36 O00: N19. 40 
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' Cape de Gata — —— {3 47 N[:6 
| Cape St. Martin —————=— j38 46 N|18 57| 
Cape Daga Frito — — {41 41 N[2t: 49 
Cape Lares - _ - ——__; 42 58 N|24 28 
Ss Cape elle - 143 51 N]|z6 21 
'8 Terr aciana — 141 26 N|31 26Þ 
SE | Cape Spartaventuras — -—— —— {37 45 N|36 06 
FE Cape Collom — | 38 5o N1|37 30 
= Cape St. Maria —— ——— — 39 52 N|3$ 16 
= Angello — —- ——— ——— j}41 31 N|[36 28 
RE AnCcana — — 43 25 N[|32 49] 
Z |Cape Ceſta . — 143 27 N[34..55 
S Raguſa ——— — 142 29 N137 36] 
- Cape Linga = — 40 19 N[|38 5 
&* J} Cape Matopan— ——;36 28 N|42 og]. 
< Cape St. Angelo ——— ————— 437 15 N[42 56| 
S Cape Doro —— 39 14 N[45 1: 
= . | Cape Barbarton—— —— ————j37 58 N[46 1g 
© | Cape Saradoni —————— j35 35 N48 46 
= | Cape Pollopollo 34 54 N|55 34 
5 Cape de Becur ———— [32 49 N[|5o 48 
x1 Cape Roatini —— 1 N[,; 
ND , | Cape Rozato —— 2 5 N{4o 28 
Þ—- | Cape Bong ————— ————— [37 o5 Nj3o 1]: 
an Collo — m—_— —_ _—_—_— 7 9 N24 5 
T urs —, 4 Ny 4 
i Cape Falcon —— —— - —— [36 os N{|17 28 
Cape Tres Forcat —— ———— [35 40 N15 24 
ER — [35 36 N{rt 3; 
= . | Alboran — — 37 52 Nir5 18 
EZ [Tommon —— 338 44 Niig 38 
EG 4 lice ——————|3, o5 Nj19 5 
VE © —_—————_— | 39 38 N{21 20 
= w | Minorca nn mn mmm i139 55 N| 22 - 30 
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i + {Galatta 37 $7' N;27 50 
| Cape Pulo in Sardinia ———— [38 56 N{/27 36 
Cape Corſo in Corſica ——— 42 5 N27 32 
| Lilby ——— — Nij29 ©o 
| Palmorolla ————— 4 go 'N:31 12 
Uſtica 38 46 N.32 48 
| | Maritimo — [37 52 N'3o 54 
[1 Pantalaria 36 53 N 31 oo 
|S | Limpadeſs ——— — — [35 58 Ni3r: 5? 
| | Lomeſ- ——=——|36 25 N/32- of 
B90 Malta - — [36 ood N33 12 
4.2 Cape Paſſaroin Sicilia— — —— — [37 1 N, 34 $! 
an I Meſmna-——— — —-— [38 0&7 N35 08 
5 | Liſa — |43 0 N35 22+ 
=F5 Trinity —— —— 41 5 N35 14 
g | Palageſa —mnm—r n—nmm— 4 if N{35-- 50 
[1.9 Auguſta — — —— 42 36 Nj36 12 
| = | Malids — — 4 7 N;}7 4 
Cat fi errnrionn eernnnn rn [39 25 N19 365 
i | | | Cephalonia -————— ———— [38 28 N1l42 29 
\ Zant an— — 7 37 N}4 40 
. Weſt End of Candia ——— — [35 15 -N[|43 ©O 
WG | Keicg End of Candia ——— 35 O04 N' 46 28 4 
', Rhodes - : 35 49 \N|4$ © 
: Weſt End of Cyprus ————— |34 22 N{5r 341 
| LEaſt End of Cyprus — 34+ 48 N[54 35| 
E- $ : | Cape Spartel — —— N] i 
| RE Cape Cantin —_—— ; | 07 35 
© .© | Cape Bojador — — — —— [25 55 N| 02 24 
77 Cape Blatich-—— — ————— [20 32 N|358 56 
"0 © | Cape Verde — — [14 36 N| 358 5o 
. Y Surre Leone on —— [08 oo N{| 03 32 
| © The South ſide of St. Anne ——— tos 40 N/| or 11 
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Weſtern Iſlands. 


Sea-Coaſt of Barbary and} 
Guinny. 


The Canary Iſlands. 


"Cape de Palmas — 
Cape Tres Punctas 
| Cape Formoſa — 
Th&acrth- Point of-Fernado 
Iſland Princips -— va 
< Iſland Chitos ————— 
Iſland St. Thoma — — — — 
Cape Lupus — — 
Cape Negro ——— —- ——— 
Cape Sacos — CER_ 
Cape Bona Eſperanza, ding 


"The Weſtſide of Corva — 
The Weſt-fide of Flores —-- —_ 
The Road before Fyal 
| The Weſt-end of Po 
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T The W, eſt-end of St. George ——— 


The Weſt-end of Tercera - 
The Eaſt.end of St, Michaels -— 


4 The Eaſt-end of Madera 


| The Eaſt-end of St; Maries » —— 


The Eaſt-ſide of Palme — 
GComerag — —— 
Pico Teneriffa 


OI — —_—_——— 


The Eaſt-endof Port Sando 


The N. E. Point of Ferteventura — 


. i The Eaſt-part of Lancerotta. — 


"The North part of Ferro ——- — / 


The North. Faſt Point of Canaria | 
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o4 10 N{10 © 
o4 06 N[16 
04 10 N|24 ts 
03- 25 N|27 2 
o1 50 N{[28- 20 
00 40 Nfoz 32 
oo 10 N|27 3ol 
ox 00 $5 {27 40 
16 00 & 130 50 
29 40 5 136 
34 24 S |38 - 10 
49 od N|345 30 
39 49 N|345 30 
38 50 N{347 47 
38 4o N1|348 18 
39 oo N [348 30 
30 oo N [349 10 
35 oo N [351 40 
37 oo dee zo 
27 go N'358 25 
28 36 N '358 
28 1w N 359 NW. 
28 20 N 'o0 co 
32 32 N oo” 
33 oo N or © 
28 1o N|;jor © 
28 20 Nio2 50 
28 30 Njoz 1 
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Cape de Verde lands. | 7 


Sea-Coalt of the Main-Continert 


ih Eaft-Ind5a. 


A. 


+ The Side of de _ Ile - 


<-O 8M amooues win | Ve— 


"The Weſt. fide of Antonio —— 
The Eaſt-Point of St. Vincent — 
The Eaft- ſide of St. Lucia 
Iſle Brava 
Iſle Fogo _ 6 ms 
The Eaſt-ſide of St. Fago - 
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E aſt. fide of the Ie of Sal —— 


\ Eaſt-fide of Bona Viſha, ———— 

[St Matthews ——— 
INand Anabona — — 
Aſcenſion: —_— —  — 

< St. Helena —— 

| St. Helena Nova — 
1land Degialica— ——— 

and Defiſtian. — — 

"C ape Anquilhas » — 
Cape Coritites ——— —— 


Cape de Guada =——= —— 
Cape de Guardaſin — — 
Cape de Raſalgate ——— 
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River Bengale 
River de Care + 3 — 
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Main- Continent 
in Eaft- India. "+ 


Sea-Coaſt on the 


Idands in the Eaft-India. 
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"Cambodia —— — - - 
Viſchers Point 
The Point of Cavallss —— —— 
} Cape Somber 
Ninghat —— 
Cord, ———— -_— —_ 


"Romeyros —— oy 
John de Lybbon ———— —— 
Diego Roize 


DR ————_—_— ng 


St. Branda = ———=- monmgn n—— — 


Dolgatias =——— — — 


Moroſlas _—— _ 
Domaſcatcaes ———— 
St. Apollonia —— 


South-end of St. Lawrence - ——— 
North-end of St. Lawrence -——— 
Baſlos de India — ————— 
Fohbn de Nova = 
Mayotta =— ——— 
Comore « mms 

. De Natal —_ c—— 
Coſmoleds ——— — ——— — 
Fohbu de Nova 
De Almirants 
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6 D. M D. M. 
CCubile —= —==— ——— | 3 53 N| 93 30 
Moligue ——— — — | 9 os N| 94 25 
Andaro ——- It 30 N| 95 38 

The North Weſt Point of Sumatre 5 30 N|116 co 

South Eaft-end of Sumatra - $ $2 $ | 125-40 

Bantam ——— 6 15 $|126 30 

| Batavia - 6 10 $ |127 o5 

| Combat "——mm 8 36 $|138 00 

Flores mm 38 50 $ |140 48 
THROT = —— 9 52 $ |145 53 

Cram —o——— —— | 3- 26 $ | 148 20 

| Amboina —| 3 52 $ | 147 25 

| South. end of Celebes — <=———| 5 45 -S | 139 39 
3X North. Point of Celebes -| 2 16 N| 144 06 
Y | The Middleof Gilolo ——-———| © oo X[ 147-20 
ts Bachian —— —— | © 03 N| 146 10 
F Mackian ——— - o 14 N[146 06 
log 2 Motir — __ — | © 25 N|146 0B 
1.5 Pottobackers — crnnm_m—_—e—_— O 3; Nj 146 10 
- Tidore = . -O© 41 Nf146 16 
5 | Miferra — — o 43 N|146 14 
\- Ternate —= —_ oO 47 N[|146 12 
| = St. Fohannes — ' 4 10 Nf}138 Fo 
| South- Point of Burnes ——-——\ 4 16 S 135,04 

:{ North-Point of - Blrneo ——<-——| 7 40 NÞ[134 35 

| Weſt-end of Mindano ———| 6 5o N|141 25 
Anamba ———- —_— 2 38 N[126 42 

Natura — _ — | 3 30 N[127 45 

| St. Fnan — m—_—— 16 N|146 20 
Tandaia =—=——--——-——|12 oo N|145 05 

Mathat —— —  N|143 35 

Sebu —— —— | 9 $5 N|143 10 

Pands —|11 os N1|142 OO 

'} Mindora —— — 12 50 N|140 28 
Paragoa ————— _ —| 9 40 Nj|136 30 

|  TSouth-endof Lucon wm—— 2 42 N| 143 45 
| M m 2 North- 
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" North-end:of Lucon 42 
The Middle of Aynam oO 
South end of Formoſa — — 20 
North-end of Formoſa SITE 
Firands Ile 0 

Weſt-end of Ffapan ot 
North-end of Cikoks ——— — 
Tonſa — —_ —_ — 
North- Point of Japan — 
Cape Eroen in Feſo —— 
Cape Patience in Jeſo — 
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= Straits-Of Anjan ——— —— 
Cape Blanco — 
Sir Francis Drake's Bay — —— 
Iſland Par aros — 
Cape St. Lncas <—— 
Cape Corintes aunty 
Aquatulco _ _ a 
G lf of Salina — 
Cape St. Maria  — 
Cape Corintas © — i 
Cape de Franciſco ——.— —— | 
Cape de Paſſao  m—  ___ 
Payta —  ——— 
Truxills — =————_— w—o— 
Vila la Naſca 
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Iland Ferando NOIR. 
Baldivia Won—_ — _ ——_ ___  — — 
P. St. Syprian —— — 
Weſt- Entrance of Magellan —— 


The Coaſt of America in the South- Sea, 
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" Fonder TE ———s comes cons 
Water lands —— woo men en | 
Iſland Tiburones ——. 

St. Pedro — — —— I — 
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Iſlands-of Gord. Hope ——— ; 
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| Salteadores DO — — cs 
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Barbadoes INes — —— 07 

St, Peter's Mp ——_—_ ———_ m—_—— 

Car manes Ijte. — 
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Tfhapds in the Great South- Sea, 


| Lemairs SETAE en ene nmr 55 
ls ddl, SSN 53 
Eaſt-Entrance of Magelan —— | 52 
Cape Blanco ——— 47 
Cape St. Antonio m—_— 
Cape St. Aaria  ———————  — 
Cape Fri —— om — — 
Baja de toda Samos —— ___ ___ 
Cape St. Auguſtin ——m_— 
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Cape de Coguiboras ———= 
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Cape de Gratiay memmasn mn 
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Cape Rexo ——m—m—_ — 
Cape Blanco —— —— 
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. CCape Eeſcondidoe — —— 29 52 N[28; 45 

5 La Fliride —————|25 5: Naz is 
D Cape Fair a — ——— [34 Oo2 N 
J Cape Henry — 37 00 N 
wn Cape Charles . ———|37 438 N 
= | Cape May ———————|39 55 N 
8 The Eaſt-end of Long- Iſland —— | 0 45 N 
E Cape Cod wo—— _ 42 20 N 
© Cape Ann —— —- [42 45 N 
£2 Cape Furcu _ 44 coo N 
& \ Eaſt-end of the Iſle of Sablee — |43 40 N 
_— Cape Britain cn—_—_— Ec. 0 'N 
S Cape Rate —_— — 46 36 N 
S Conception Bay — ——— 4 22 N 
& | Bay of Bulls ——— — |47 27 N 
8 Cape Bona Viſta — —-—— | 19 N 
: Pengwins Iſle —  N 
$ Cape Gate q—m— 00 N 
: | Bell Ifle. mm —— [52 25 N 
" Ber mudas CO CIS .3 2 18 N. 
_ Behama nm— 27 57 N 
3 | North-Eaſt Point of Lucaonique| 27 52 N 
W Supnateo — m— om { 26 $8: Ml 
= Guatro — _— 25 47 N 
= Guaming > - — [25 15 N 
EZ 4 Tiango ——— | ; N 
= | Majegana — 23 oF N 
| Caicos —— [22 Of N 
S Thagna n—_ _—— 09 N 
S | Tavee n———  N 
SUMNER —— ———|4 0 N 
| | Tamia wei -|24 30 N 
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" Anguilla —— 4 

| St. Chriſtophers — ———|[17 30 
South-end of Barbada —|17 36 

Amntego antn—nnn— nn | IG 32 

| Gadalupa — 

Marig allata w—— — 4 
Dommica m—— 0 

|} Martmeco ” I4. 30 

| | St. Lucia . _ r3 13 
Barbadoes - ty 
. | St. Vincent mmm ——|I2 5O 
F Granada =——_ —— -— 12 10” 
© | Tobago — —— i. 
cy Pont ae Gals manhnn= ===] 10 45 
Y IUEULs —— = ——————7 0 
> - Monſerat —— =——— ———|16 20 
:o 4 Margaretta —— ——-——— |! 28 
3: | Tortogas ———-— ————{1: 30 
F|-.5 | Doikilla- 12 19 
= B EC ——— —— —— 32 
Bi t- us 14 — — [12 25 
|S { Ef-edof Hiſpaniols ———|18 47 
| Weſt-end of Hiſpaniola — — [18 25 
Port- Royal in Famaica ————|18 15. 

| Eaft-end of Cuba  ——- [20 27 
Weft-end of Cuba ——— - 22 ©O 
Camnamis ——_— — ——I10 4I 

| Great Caimgn —— ——— |iI9 21 

Sana Ville — — 17 _ 23 
Moſquito — 14 50 
Guanabo ——= — ——_——— 16 33 
Grnanabimg —— om ne [16 IO 
Cemnumal » — ——|19 25 
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| Cape Camas ——-= 


Reſolution Iſles =— —>——|6: 00 N|309 vol &+ 


The King's Foreland 


Cape Charles — 
North. End of Mansfie 


mw; 61 50 Nj295 3. 
Queen Ann's Foreland ———— LE 52 N | > 501. g: 


ld's Ine —|62 40 N; 2 


Prince Rupert's River —— -—5—{51 co N' 289 ji 


1 Cape Henrietta 
| Port Nelſon 
Cape Southampton 


The-Nortbern Parts of America. 


Cape Comfort 


. Cape Farewel. = 


Cape Deſolation ——————— 6: 20 N 325 0 Y 


——159 145 \Ni329 al 


What ts the Latitude ang Long 
of England. 


12% 37 of Longitude. 


' | Theſe of the Table of Latitudes and Lo takes [ ; 
of Places... Ix 


]* this Table there are two Columns, the one ſhewing the Lati-\ 4 
tude, the other the Longitude of Places ;- The Latitudes are] Þ 
diſtinguiſhed by the Letters N and S, which ſhew the Latitude oft. 
the Place to be cither Northerly or Southerly. The Longi 
are all accounted Eaſterly, from the Meridian of Pico on 
tfland of Teneriff. _ An Example or two will make it plain. 


Example 1. n 


ieude of the Lizard, upon the Cup] | 
Againſt the Zizard, you will find 50® 00” North Latitude,and | ; E 
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| Cape Monmonth ——= ————= [54 40 N' 283 oof: *, 
——|56 16 N; 279: 
———ſ 3 Ny 
- — 62 "JO N| 279 it 
Seahorſe Point «==—=—=—— —|64. 46 N 282 2. 
Sir' Dudley Digg's Cape : 
Sander ſon's Tower —-=———— {68 00 N 8} 
Cape Walſingham ———— p_——C 65 42 N -311 20], 
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© Uſe of the Table of Latitude and Longitude; 273 
Ws: it | | | : = 

7 8 Example 2." | | 

—{} What is the Latitude and Loogitude of Bermade, one of [the 


[4 | Againſt Fermads you will find Lat. 32* 18'N.Long. 310? 5ot. 
4 2. To find the Difference of Longitude b=tween any two Places, 


0 | Take the Longirudes of the two Places out of the Tables, and 
01.4 fbtratt the leſſer Longitude out of the greater; and if the Re- 
{13 gajoader be lefs than 180?, that is che Diff, of Long. but if the Re- 
91 gainder be more than 182*, ſubtraCt it from 360", the laſt Remain- 

19 &tis the Diff. of Long, W--1 
«| # Whatis the Difference of Longitude between Bermudas, and Caps 
3} 3 kw in New-fornd: Land ? R 

[4 The Longitude of Cape Rate is ——-——— 328* 30! 
of Bermudgas, =—— + =310 5Q 
The Remainder is the Diff. of Longitude — 17 _4© 
> #4 Example 2. ae» | 
5 ot. k the Difference of Longitude between'the Lizard and 
[FF TheLongitude of Cape Rate is ———z28 zo 
W- - | of the Lizard, ——- — I2 37 
| The Remainder is greater than 180* —315 _ 53 

F | Thereforeſubtratit from —— —-360_ CO 

'F | | The laſt Remainder is the Diff. of Longit. — 44. 07 

þ/ 4 $jTo know whether . the Longicude between any two Places be 

{ | Uſterly'or Weſterly. - * Fic Wo 7M ans WE 7 

off F 3. When the Remainder firſt found is leſs than 180*, ' then if you 
|. # bound to that Place which hath the leſs Longicude, your Diff. 

1 4 @Long, is Weſterly; and therefore you muſt ſail to the Weſt- 

] F mad: but if you are bound to that which hath the greater, your 
| | Mifof Long. is Eaſterly, and you mult ſail thither Eaſtward. 

| F ;>'Whenthe firſt Remainder is greater than 180*, then if you 
q peter Place,having the greater Longitude,your Diff. of Longir, 


ly 5 if to-that wbich hark the les, Eaſterly. 
Here folleweth a Table of Meridianal Ports. 
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Ho to find the Day of the Month, or Week-Day, for any 
| Tome paſt or to.come, by the precedent K alendar. 


— you may find the Dominical Letter by the Table before the 
” Kalendar, or elſe by the Rule delivered in Chap. 8. Sed. 3, and 
lereby you may' diſcover the Day of the Month, as follows. 


Example 1. 


| What Day of the Month was the firſt Monday in Auguſt, 'in the 
Tis 16457 


-Þ 'the former Rule you will find the Dominical Letter was E5 
turning to the Month of Auguſt, call E Sunday, and the F that 

Hows is Monday, and the firſt Monday is the .4*h Day of the 

4 Example 2. 

| F, Day of the Week will the Tenth of February be in the Tear 1708 ? 
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ty is Year will be Leap-Year, and in the Table hath two Domi- 
kal Letters, D and C; the firſt of them ſerving from the firſt of 
any, till the 25th of February, and the other from thence to the 
fears end : Therefore againſt the 10th of February ſtands F ; then 
Bling D Sunday, E is Monday, and F is Tueſday, the Week-Day 
- Example 3. 
I het Day of the Month is the ſecond Thurſday in the Month of Au- 
LRU, in the Tear 1708 ? 
| .The Dominical Letter for the latter part of the Year is C, there- 
fore CTtands for Sunday, D for Monday, E for Tueſday, F for 
FWedneſday, G for Thurſday ; and againſt the ſecond G i Auguſt , 
F the 12th Day of the Month, which was required. | 
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| A A Table of the Variation of the Sun's 


Declination in Hoars. 


Hours from the Meridian of London. 
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Examples of the Uſe of the foregoing Tables,. for the Sun's Dec 


clination for Tears to come, &Cc. 
Example. 


Ammo 1695, May 1. The Declinaticnof the Sun is required. 

Firſt, Frcm the Year 1695, IdeduR all the Hundreds and Scores, that is I680;. 
and tle Refidue 151 divide by 4; the laſt Remairder 3, ſhews it js the third after. | 
Leap-year. Therefore, — In the Kalerdar for four Years, I look for the. 
third after Leap-year, anddo find it anſwer to 16753 in which Year, on May 1. the. | 
Declinarion ot the Sun is 19® 59! Nerth. Thirdly, Then out of 1695, I ſubtrag- . 
1675, and with the Reſidue 20, I enter the Table of the Varitaion of the Sun's Dec. 
nation for Trars,&c. where under 20- Years 1n the.Head of the Table, and againſt May r, 
cn the Left-hand, 1 find the Variation 2/ North: But the afore- found Declination was 
alſo North, therefore to the ſaid Declination 199 5P's I add the Variation 2/, and 
the Sum is 18*® 1 North ; the true Declination of the Sun, Arno 1695, May 1, in. 
the Meridianof Lprdon, as was required, 

a g = ONE | 

Anno 1728, Septemb. x. I would know the Sun's Declinationz from 1128, rejeg- 
ing the ek and Scores, I divide the Reſidue, which is 8, by 4, the "conduc wg 
ſhews it is a Leap-year 3 upder which Title, I find 1676 ;. in which Year, on the 
fſt day of September, the Declination of the Sun 4® 13' North, - Then from 1728, 1 
wn 1696, reſts 52 Years ; under which, and againſt Septemb, r, (in the Table of 
Variation in Tears) 1 find the Variation g./ South 3 which ſubtraRed from the afore. 
found Declinarion 4® 137 North; reſts 40% 4/ North, the true Declination of the Sun, 

And here note, Thar when che Declination and Variation are both North, or both 
South, their Sum. is the: rrue Declination 3 bur if che one be Nerth, and the other. 
South, it is their Difference. 


For the Declination of the Sun out of- t he- Meridian of London. 


Ame 1696, April-11, at.f1x of the Clock Afrernoon, I would: know the Sun's Deci: 
nation. The 11 day at Noon, I find it inthe Kalendar 122 15/ North, and the 12 day 
12* 35(; therefore ſubtratting the lefſer Declination 12® 15/, out of the greater, 
12% 35/, the Reſidue 207 15 the daily Encreaſe, Then in-the Table of Variation in 
Hours, &c. under 6 Hours in the.Head, and againſt 20/ on the left hand, I find g/,the 
proportional Part z which (becauſe the Hour was Afternoon, and the Declination en- 
creaſing) added to the afore-tound 12* 157, the Sum is £2® 20/ North, the Declina- 
tion required, 4 

Examp. For the Declination of 'the Sun, Anno 1696; Offob. 28. at 8 in the Morn- 
ing; that is 4 Hours reckoned backward from Noon, In the Kalendar, the Declination 
on Offob, 28:that Year, 15 16 39/, and on the 27 day 16 21/ South, the Difference 
is x* 3 againſt which, under 4 Hours, inthe Tableof Variation in Hours, er, I find 
the proportional Part 37; which (in this Examp'e) ſubtracted from 16® 39/, there 
remaining 16® 36/ Souch, the Declnation ſought. And thus may the true Declination 
of the Sun be eafily found ar all rimes,and in all Meridians, of which I ſuppoſe here 
will.need no, more Examples. The Sun's Horizontal Parallax is only -3 5 Sceonds, 
therefore the Parallax need not be applied ar all. Alſo, the Sun's Refra&ion is des 
monſtratively equal ro that of the Fixed Stars; which latter is, by the the Ovſervati- 
———_——_—_ the Horizon 3o/, and is o' in 20% of Altitude, Vid. Chap. & 
SNL». 
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'4 ATasLt of Difference of Latitude and: 
Departure to every Point and Quarter-- 
Point of the Compaſs :. 


With the Ulſe thereof in Working-of a Traverſe, 
and keeping a Sea-Reckoning. 
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- The Uſeof the Table, 


Cs - 


Fe The: vofe of the preceding Table of s Difference of 
Latitude and Departure. 


X Fs is a large Table, giving rhe Difference of Latirnde and De ; 
ro any Diftance nor exceeding 10000, and ro every Quarter-Point- &- 
of the Compaſs. 
The Courſe ſtands at the Head and Foot of the Table;. ar the Head. 
it begins ar Point, ſo.+ Poinr, + Point, increaſing to 4 Points; at the:Foox 
it begins ar 4 Points, ſo 4 + Points, 4 + Points, increafing backwards to, YN 
Points, The Diſtance is placed in the rwo ourermoſt Columns of each. 
age, under rhe word Diſtant, on the Lefr-hand Page, beginning ary, . 
ME ancafog to 50; on the Right-hand Page, beginning ar 51, and in« 
erealing to-100, The Difference of Larirude and Deparrure ſtands under © 
the Courſe. ar the Head of the Table, and over the Courſe ar the Foor 
* thereof; diſtinguiſhed by the words, Lat: and Dep. EE: - 
- 1; Inthis Table, if your Diſtance exceed. not 100 Miles or Leagues, 
-the Difference of Latirude and Departure will be given in Miles or # 
Leagues, and: 100 Parts of a Mile or League :: Bur ir may ſuffice, if the 
Difference of Latiryde and Deparrure be taken only tro Miles or Leag' es, 


and renth Parts of a Mile or League, with rhis Allowance, thar if the Pang. : 


be 16 orMmore, inſtead thereof fer down 2 Tenths, (which is 20 hundred - 
* Parrs;) if 26, or more, '3 Tenths; if 36, or more, 4 Tenths; if 46, } 
: or more, 5 Tenths; if-56, or more, 6 Tenths; if 66, or more, 7 Tenths;. : 
' if 76,. or more, 8 Tenths;: if 86, or more, 9 Tenths ; if 96, or more, then: 

make the Miles or Leagues of Difference of Larirude or Departure, 1 * 


+» more than they are in the Table : As for inſtance, inſtead of 19. 16, fer 


' down 19,2 Tenths ; for 29.27. place 27,3; for 49.59, place 49.6; for _ 
$2-76, place 52.8; for 76.96, place 77 ; for 78.96, place 79 Miles or: 
agues. | 

s, If the Diitance be above 100, and not exceeding 1000, this Table- 
gives the Difference of Laritude and Deparcure in Miles or Leagues, and 
renth Parrs, being taken our at twice. 

'+ 3. If rhe Diſtance be more than 1000, and exceeds not 10000, the Dif-- 
ference of Latirude and Departure is given in Miles or Leagues, as ſtall 
be explained by what follows. 

This Table is very uſcful in the reſolving theſe 6 Problems in Navigation 
following ; provided, in the, 5:laſt Problems, . the Diſtance either giyen.or 
zequired not excceds 100-Miles or Leagues. 

Problem I: The Corſe and Diſtance given, to findthe Difference of Latitude 
and Departure. 

Example 1. A Ship ſails WW. S. WW. + Hf, $o Miles ; to. find the Diffe-- 
rence of Latitude, and the Departure. 

On rhe Lefr-hand Page of the. Table, . over.6 4 Points, and righr againft. 

| | 5o Mues: 


oY - "” IN» PR 7" _ _ 
IS —_ 4* 7 ul ; b jy _ 
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ou: Nhiles diſtance, you will find over the the word Lat.”14.3t, ard over 
rp. 47-85 ; which being contracted according to the firſt Rule foregoing, | 


53 


Bagg 


BE 
=_ 


bl 


» 


SJ 


ory 


DAB EL S805 


fews your Diff. of Lar. ro be 14.5 Tenths, and your Departure 47.8 


# Tenths, as was required. 

s Example 2. AShip ſails E. by N. half Eaſt,. 125 Miles ; to find the Dif- 
- ference of Latitude and Departure. 

JS * This muſt be raken our of the Table atrwice,after this following manner : 


- To perform this, you muſt. account 1 at the beginning of rhe Table 


"phe 10; and 2 to be 20; 2,. 30; 4, 403'5, 50: And fo10to be 1oo z 
JF 5, 110; 12, 120; and'7.5 to be 200; 30, 300340, 4003 50, -50Q;3 60, 
600; 70, 700; Bo, $800; go, goo; and 1oo at the end, ro be 1000. 

According to this Direction, againit i2 (which ſtands for 120) on the 


Eeft-hand Page, over 75 + Points, ſtands 1.13 over Lat. and 11.94 over 


F Dep. which done, according to the ſecond Rule before given, your Diffe-- 
F rence of Latitude is 11,8, and your Deparrure 119.4, Then rake our the 
3 Diff, of Lar. and Dep. for the Remainider, which is 5, according ro the 
I fﬆ Rule aforegoing, and after rhe manner of rhe- firſt Example of this 
BY Problem; fo you will find Diffcrerice of Larirude to be-0.5, and your.De- 
Farrure 5.0 : This done, (ct them down, and add them' together afrer-this-- 


manner. 
Diſt. her. Dep. 
I20 - — 1. - I19.4 
g— 0, yg nmr 7,0 
125 - — 12.3 124.4. 


i —_—__ 


.*Sorhar your Difference of Latitude for rhe whole Diſtance 125 Myes, , 
Y 312.3 Tenths, and your Departure 124.4 Tenrhs. 
-—» Example 3. A Ship. ſails N. W. by N. + Weſt, 976 Miles.; to find the- 


Difference of Latitude, and-the Departure. 


- Under 3 4 Points, - and agaitft 97 (raken for 970) ſtands 77.91,. and# 
$778. that is the Difference of Larirude 779.1 -Tenth, rhe Departure 577.8+ 


Tenths ; — ftands 48.2, and 35.7 ; that is, the Difference of Larti-- 
mde 4.8 


enths, rhe Deparrure 3.6 Tenths ; which added rogerher, makes-- 


the whole Difference of Latirude 783.9, and the Deparrure 581.4. 


Example 4. A Ship ſails N.E. by N. half Eaſt, 7968 Miles; to find the- 
Difference of Latitude and Departure. | 

To perform this, you nuſt account 1 at the beginning of the Table to 
be 100 ; 2, to be 200; 3, 300 ; 4, 400: And'fo 1o to be 1000; 11 to: 
bettoo; 12, 1200 ; 13, 1300; 14, 1400! Sq, 20 to. be 2000 3 3o, 
3000 ; 40, 4000 ; 50,.5000 ;z 60, 6000; 70, 7000; Bo, 8ooo ; go, yo00oz \ 

100, 10000, et k-. 

According to this Direction, . againſt 59 (raken for 7900) and under 

34 Points, ſtands 61.07 for the Difference of Larirude, 50.12 Miles = 


77 
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-The Uſe of the Table 


310 


the Departure, according to the rhird Rule. - Then rake, our the Digs: 


rence of Latitude and Departure for the Remainder 68, according to the 
firſt Rule, which you ſhall find ro.be 52.6, and 43.1; fo the whole 


Difference of Latitude is 6159.6 Miles, and the Departure 5055.1 Miles.” 


Problem II. . The Courſe and Difference of Latitude being given ; to find 
the Diſtance and Departure. 
Example. A Ship ſails W. N. W. half Weſt, until her Difference of "Lats. 
tude be 14:5 Leagues ; to find the Diſtance, and the Departure. 
Look over 6 4 Points the Courſe, .in 'the Column. of Latirude, uni 
you find 14.5, and righr againſt ir you will find the Diſtance 50 Leagues, 
and the Departure 47.8 Leagues. | 


Problem III. The Courſe and Departure =" to find the Difference of © 


Latitude and the Diſtance. 

Example. 4 Ship ſails S. WW. by $.4 W. until her Departure be 49,1 
Leagues ; to find the Difference of Latitude, and Diſtance. 

Look in the Cnlumn of Departure, under 3 + Points, until! you find 
47:7, and right againſt ir you fee 52.6 Leagues, for the Difference of La- 
tirade, and 71 Leagues for the Diſtance, 

Problem IV. The Difference of Latitude and Diſtance given ; to find thi 

Courſe and Departure. 

Example. A Ship ſails 50 Leagues between the South and the W:ſt, until 

her Difference of Latirude be 14.5 Leapues ; to find the Courſe and Departure, 


Look over your ſeveral Columns in the Table, until righr againſt 5o, 


the Diſtance, you find 14.5 in the Column of Latirude, over the Courſe, 
which will be 6 4 Points; and in the Column of Departure you will find 
your Deparrure to be 47.8. 


Problem V. The Diſtance and Departure given; to find the Corſe and 
Difference of Latitude 


Example. A Ship ſails 80 Leagues North Weſterly, until her Departure be 
53.7 Leagues ; to find the Courſe and Difference of Latitude. ; 

Look over the ſeveral Columns in the Table, until right againſt $o the 
Diſtance, you find 53.7 in the Column of Departure ; over ir you will 
ſee 3 + Points, or N. W. by N. + W. and the Difference of Latitude (in 
rhe- Column of Larirude, right againſt 80) ro be 59.3 Leagues. 


Problem VI. The Difference of Latitude and Departure being given, to 
find the Courſe and Diſtance. 


Example. 4 Ship ſails between the North and the Eaſt, until her 
Difference of Latitude be 56,3 Leagues, and cher Departure 51,0 ; to find 
the Conrſe and Diſtance. 

Look over your ſeveral Columns of Latirude and Deparrure, unril you 
find-56.3 to ſtand againſt 51.0, -or the neareſt therero, which will be under 
3 + Pojrgs, which makes the Courſe N, E. by N. 4 E. and it ſtands right 
againſt 76 Leagucs, which is the Diſtance required, - Problem 
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"IM aq of Latitude and Departure.” Jr 
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"Problem VII; How to work, a Traverſe by the Tables of Latitude and Des 
At parture. 


| Theſe Tables in the working of a Traverſe, are both readier and far 


2 exact, than any Inſtrument commonly uſed for that purpoſe, 


F Example. A Ship ſails S.YF. hyS. 37, #hen S. by E. 39/, thenS. E, by S. 
Þ 2E. 47), then W. by N.59/, then WNW. 62/, then S.W. 4W. 17! ; to 
Y fad the Difference of - Latitude and Departure, andthe dire Courſe and Diſ- 
tc? from the firſt Place 


: = Ser down the ſeveral Courſes and Diſtances, as in the following Table. - 


Courſe. Diſt. | North. | South. Eaſt. o_ | 
South Weſt by Sourh:| 37 | 30.8 20.6] 
South by Eaſt. 39 38.2] 07.6 
S. E. by South + Eaft.| 47 36.3] 29.8 
Welt by North. 59 | 11.5 | 57.9 
W. N.W. 63 | 23.7 57-3] 
South Weſt + Weft.] 27 "297.2 '| 20.9 
| 35-2 [122.4] 37-4|156.7 
35-2 37-4'f 
b- ' Diff. Lar.| 84.2' Dep. 119.3 


Then by Problem 1. Find the Difference of Latirude and Departure for 
thoſe Courſes and Diſtances ſeverally, which place in their proper Columns, 
"7. If the Courſe be North-Eaſterly, place the Difference of Latitude 
inthe North Column, (under: Norel) the Departure in the Eaſt Column, 


{nder Ea/? :) If the Courſe be South-Eafterly, place the Difference of 


Laxade in the South Column, (under Sourh) and rhe Deparrure in rhe 


J ft Column. If the Courſe be North-Weſterly, place the Difference 
| of Latirude in the North Column, and the Departure in the Weſt Column. 


F the Courſe be Sourh-Weſterly, place the Difference of Larirude itr the 
South Column, and the Departure in the Weſt Column. 

As for Inſtance ; In the foregoing Table, the firſt Courſe is Sourh Weſt 
by South, rhe Diſtance 39 : Becauſe the Courſe is South Weſterly, ..you 


muſt place rhe Difference of Latitude 30.3 in'the Sourh Column, and the : 


re 20.6 in the Weſt Column, as you ſee in the Table. 
e ſecond Courſe is S. by E. the Diſtance'39 ; therefore becaule rhe - 


Courſe is South-Eafterly, you muſt place the Difference of Larirude in the 
South Column, and the Departure in the Eaſt Column, The like is ro be 
underſtood of rhe reſt, 


Having- 


.3t2 The Ule of the Tabe. - | 

Having fonnd the* Difference of Larirude and Departure for all your 
ſeveral Conrſes, and inferred them in rheir proper Columns, you muſt then 
add up your North, South, Eaft and Wef# Columns, and ſubtract the North 
and South Columns the one from the other, viz. rhe lefler from the greater: 
and likewiſe the Eaſt and Weſt Columns.. .. So in the Table, the Sum of 
the North Column is 35.2, + of the South Column 122.4, of the Eaft 
Column 37.4, and of the Weſt Column, 156.7; ſubrradting the North 
Column from the South, the Remainder is 87.2, rhe Difference of Larirude 
Southerly ; and ſubrract rhe Eaſt Column from the Weſt, the Remainder 
119.9, the Departure Weſterly. | 

Having the Difference of Latitude and I you may 0d 
Courſe and Diſtance by Prob. 6 ' But + in this Example, becauſe your Dj 


thar is to ſay, you can find no ſuch Numbers 1n the Table, therefore take 


the half of your Difference of Latirude,, which is 4.3.6, and the half of ; : 


your Deparrure, which is 59.6. According to the Direction in rhe fixth 


Problem, over 4 + Points, againſt 44.1, in the Column of Larirude, you 1 | 
will find 59.4 in the Column of Departure, (which are rhe two nearet ÞY 


Numbers in the Table) and in rhe Column of the Diſtance 74, which be. 
ing doubled, is 148, the Diſtance ſought. © The Courſe is between the 
South and the Weſt, becauſe the Difference of Larirude is Southerly, and 
the Departure Weſterly, therefore rhe Courſe is South-Weſt 4+Weft, which 
was requiret. 

This Table in particular is very uſeful for the eaſy forming of a Sea- 
ox per7, bad Journal, as ſhall be inſtanced in this following Table, being 


a Journal from the Lizard ro the Barbadoes. 


The Title of your Journal may be as follows. 


A Journal of our Voyage, intended by God's Permiſſion, from 


the Lizard, in the Latitude 50 deg. oo min. North, Loa-. 


gitude ( from the Pike of Tenerift) 12 deg. 37 min. to the 


1/land of Rgrbadoes, i» the Latitude 13 deg. 12 mia. N. 


Longitude 319 deg. 40 min. The Difference of Longitude 
between the Lizard and the Barbadoes is 52 deg. 57 min. 
the Courſe S. W. + Diftance2821 mip. March 229, 1694. 
The Lizard ears North, diſtant 30 min. 


£ | 
ference of Larirude $7.2, and _ Departure 119.3, out-run the Table, 
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Howto keep a Journal at Sea. 
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The Courſe Dl, 
oy . CorreQed, 


[Lizard South 30 


ing 


min. 


South-Weſt. | 


S. W.by S.:W.\ 72] _ 
Corre&ion by Obſervat.| 1 


— 


== We t> 1 o'r wy 4.” 3 oo 


S,W. by South, 
$. W.by South. 


L9e2 


45-7 
r1.0 


$33 


Weſt- | 


Lat, by Eaſt, Weſt 
reckon.' Diff. Longit, 
D. M. min, 


49:30 


48.11 
47-15 
47.00) 


$549 
44-34] 


[S.W. by South. 
IS. SW. + W. 


42.39 


| 40.48 


WY 3 


SS. W. WW. 


Correction by Obſervat.| 2 


39.41 


W. S. W. 


South-Welt. | 85 


TH WAW 3: 


[37-44 


38.11 


South by Welt.[120 
Corre&. by Obſetv.|3. 


S. by W. 1 W. 


S. S. W. 


S,W.by South. 


IS. W.by South 
South-Weft. 


Corre&ion by Obſervat. 


South- Weſt, 


South-Welt. 


.W. by Weſi. 


South-Weſt. Bf 


South-Weſt. r18 


W. S. W. 


Þow to-keep a Journal at Sea. 


S Month ” Diſt. ] Z. {Sourh- Eaſt- [Weſt- |Lat. 
TECEIHHEAER.: 
| 1694- Brought from the other ſide 
16 April. | W. SW. | ol | 348) 841 
Fm [WSW 1 [zz [779 
18| _W.'S. W. L07 41.0 99-9 
19 W. S. W. hog] —_ 95-2 
20/14 43 W. S. W. ſtiodd þ 44-4 107. 2, 
Re [> — : "| 294 
21 W. by S. [110 21.55 [107-9 
Sole _W. by S, 120] 23-44 [117.7 
ET < fo” [7 foes 
24 W. by S roo 19.5) | 981 
25 | Wy s. [ie | 23:4|__|117:; 
2613*12/] W. by N. [rootig.s) | | 984 
27 £3 = eth- - -- 130 was Hes <7 130.c 
FT Wd 
9 [13* 12 "Web. . | 694 | 69.C 


which is 529 58/ Weſterly. 


The Explanation of this. Journal. 


The whole Difference of Longitude is 3177.6, or 3178 min, 


In this Journal there are eleven Columns ; The firft contains the 
Days of the Month ;, the ſecond the: om b of the Year, and Latitude by 
Obſervation ; the third, the Courſe Correfted, by the allowance for 
Lee-way, or ior the Variation of the Compaſs if there be any ; the 
fourth, the Diſtance ſailed , i he fifth, fixth, ſeventh, and eighth, the 
Northing, Seuthing, Eaſting, and Weſfting, being the Difference of 
Latitude and Oeparture of the ſeveral Courſes and Diſtances ; the 
ninth, the Latirude by Dead-Reckoning ;, the tenth, the Eaſt Dif, | 


Longiunae.; the eleycnth, the Wet Liff. Longitude, 


J——— 
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| Þ0oW to keep a Journal dt Sea, 'Fr5 
: Here T would adviſe all char are deſirous to give a good account of their | 
Reckoning, to any that have Reaſon or Authority ro demand ir, Thar 
| they keep a particular Account of that which they rake off rhe Log-board 
zwery Day ar Noon, either in the ſame Book where they keep their 


NO or elſe in a Book diſtindtly for thatpurpoſe, commonly called 


a Log-Boo 

. Now the mannner of proceeding in this Journal, by the help of the 
Table of Latitude and Departure, is very facile, as follows: The 22d of 
March ar Noon, I find the Lizard to bear North, and ro be diſtant abour 


46Leagues or 3o Miles or Minures ; therefore T am to rhe Southward of 
J teLizard 30', which 30' I place in rhe South Column, and that makes 
8 myLatirude 49? 3o/. 


* The 23d day my Courſe is Sourh-Weſt, and the Diſtance 112/, to find 
the Difference of Latitude and Departure by the Table of Larirude and 
arnore, according to Prob. 1. The Difference of Lartirude is 79. 2, and 
tie Departure 79. 2: Becauſe rhe Courſe is South-Weſterly, I place rhe 
Difference of Latirude in the South Column, and my Departure in the 
oy Column 3 79', or 1* 19/ ſubrracted'from 40* 30', gives the Laxirude 
4 11”, 
| How to find the Difference of Longitude. 


- To find the Difference of Longirude in the rwo laſt Columns, you have 

5 both Larirudes 48* 11', and 49* 3o', > oy preſent Larirude, and the Lari- 
de of the day before) and the Courſe S. W._by which you may find the 
'Diff. Longirude, according ro the Proportion in Cap. 6. Prob. 3. of Mer- 

| eator's Sailing; ſaying, As Radius ro the Meridional Diff. Latitude ; So is the 


Tanp. of the Courſe, to the Diff. Long. This Proportion being wroughr by 
the Logarirhms, or Gunter's Scale, (which may ſerve in this caſe) you will 


find the Diff. Longirude 120 / which place in the Weſt Column, becauſe 


your Courſe is Weſterly. 

The 24th Day is wrought after the manner of the 23d,having the Courſe 
and Diſtance given, to find the Diff. Latitude, Departure, and Diff, Lon- 
girude, .as was ſhewed before, 4 

How to corre your Reckoning by Obſervation of the Latitude. 


On the 24th of March, by a good Obſervarion, I find my Larirude to 
be 47*, whereas by my reckoning I ſhould be in the Lar. 47* 157,- fo thar 
the Difference is 15 more Sourherly : Therefore ro correct my Latirude, 
dplace 15 in the South Column, which ſubrracted from 47* 15/, makes 


- hy Laritude by Reckoning ro -agree with rhe Obſervation. To correct 


your De re, you muſt conſider, wherher the Fault may be impured 
to your Courſe, or ro your Diftance : If your Courſe be well fteered, and 
you find no Current, nor any Variation of the Compaſs, then your Dif- 
rance is faulry ; bur if you cannot truſt ro rhe Courſe ſteered, then your 

way is ro correct your Latirude only, nor medling with your Depar- 


'ture. If there be a Current, and you know which way the Current ſets, 


and how faſt, then find rhe Diff. Lar. and Deparrure of rhe Current, and 
Sſ 2 add 
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add or ſubrraCt rhat Lazitude and Departure ro or from the Ship's Hjg- 
Lar. and Departure, according as the Current doth further or hindgs youx 
Ship in her Courſc. Bur if you oy by ſome probable Reaſon conjecture 
there is a. Currenr,. then give what allowance you think meer in Diff, Lat, 
and Departure, and ſee if thar will reform your Reckoning in your [., 
If fo, you have gueſſed well; bur if it will nor, ir is to to be ſuppoſed thax | 
you are miſtaken in your conjecture, or thar there is ſome other cauſe of _ 
this Error in your Reckoning. : 

If the Compaſs varies (as moſt commonly it doth).then finding what 
the Variation 1s, and which way it is, you mult allow it in the Ship's 
Courſe. Bur if you cannor impure the Error to any of theſe, . then (as | 
ſaid before) rhe Diſtance is faulry ; and this is thar which uſually. makeg 
the Difference berween rhe Lat. obſerved, and the Lar. by your Reckon- 
ing: And this I rake to be the Cauſe of rhe Error this 24th day of Marc, 
and generally in this Reckoning... : : 

Now xo corre&-your Departure and Diff, Longirude, you muſt add y 
the North, South, Eaſt and Weſt Columns, from the Day thar you correc. 
ro the beginning of your Fournal-Tables:.If i be the firſt Correction you 
have made, or from the day of Correction to the laſt Correction; if it be 
the ſecond, third fourth Correction, &. rhen-ſfubrract rhe Sums of the 
North and South Columns from each orher, and likewiſe of the Eaſt and 
; Weſt, and fay by the Rule of Proportion: - As the Diff. of the North and 
Sourh Columns, ro the Diff. of the Eaſt and eſt Columns ;. fo is the Dif. 
ference berween the Laritudes by Obſervarion and Reckoning, ro the Dif 
in the Deparrure. And for the Diff. Longir. * As the Diff. berween the La- 
ritudes by Obſeryarion and Reckoning, ro the Meridional Difference for 
thoſe two Larirudes; ſo is the Diff. in the, Departure, ro the Dif. in the 
Longirude, 
Fes Example, 

The 24th day. you will-find rhe Sum of the North Column ©o, the Sum 
of rhe South Column (leaving our 15/7, the Error) 164.8 min. and there- 
fore their Diff. is 164.8. The Sum of rhe Eaſt Column is oo min. of the 
Weſt Column 124.9. and their Diff. 124.9. Then the Operation by the - 
Logarithm will be; 

; C6.- Ar, 

As the Dif.- of- che North and ' South Columns, 164.8, 7.78304 

To the Diff. of rhe Eaſt and Weſt Columns, 124.9." 2,09656 
@ 9voisthc Diff, berween the rwo Latitudes, 150, 1.17609 
Fo rhe Difference in the Departure, —w—_— 7; x.05569 


Place this 11 mio. in the Waſt Column, becauſe'the Sum of the Weſt 
Column exceeds the Sum of the Eaſt Column. 

In-rhis Operation we .negle& the Tenths - of the. Departure, as nor to 
be.regarded,, | 
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The two Latirudes are 47 deg. 15 min. and 47 deg. oo min; by which 
in the Table of Meridional Parrs you will find rhe Merid, Dif, Lar. 


-22 min. 


Therefore, 


So is rhe Dif}. in the Departure, It " 


To the Diff. in the Longitude, _ 077 
This 16 is placed in the Weſt . Column, becauſe the Departure is 


Co. Ar... 


.* As the Diff, berween the rwo Laritudes, 15/ ————— 8.82391 


' >To the Merid. Diff. of thoſe Lar. 22 ——— 1.34242 


1.04139 


—— 16 


Veſterly. 


Fatirude and 


the Uſe 


of rhe 


a < 1, 2077L: 


-Aﬀer the ſame manner are the Corrections made in this Journal, on the 
40th of March, the 4th, the 9th, and rhe 20th days of April; the Error 
'being ſuppoſed to be in the eſtimate Diſtance. | 
*.If ycur Ship fail ſeveral Courſes in 24 hours, you muſt find your Diff, 
Deparcure, by working a Traverſe, according to Prob. 7. in 

able of- Larirude. and Departure; your Dif, Lar. will 


give you whar Larirude the Ship is in, then have you rwo Larirndes, iz. 


| the Lar. rhe Ship was in the ae before at Noon, and the Lar. the Ship 


Snow in, by which you may find the Meridional Diff. Lat, by che-Table 
of Meridional Parts, according ro Chap. 6. Prob. 1.0f Mercator's Sailing, . 


Then for your Dif. Longirude, ſay, . 
As the Diff. Latitude found by the Traverſe, -. 
To the Diff. Latitude in. Meridional Parts : 


Sa is the Departure found by the Traverſe, 
To thei Diff. Longitude for that Traverſe, 


© T6 find the whole Diff. Longirude of rhe rwo Ports berween which'yorr 
make your Voyage. 


Add up the 


olumns of Eaſt and Weſt Diff. of Longirude; and fubrra&t 


the one from the ortier, xhe Remainder reduced inro Degrees and Minures, . 


$the Diff. Longirade ſought. 
In this Journal, the Diff. 


52. 58/, 


_— 


the Diff, Long. berween the Lizard and the Barbadoes. 


of the Eaſt and Weſt Columns of Longirude 


$3177.6, or 3178/, which reduced into Degrees and Minutes, makes + 


tA-Ny Number given under 10000 ; To find the Logarithm thereof” 


in their narural Order from 1 to 


The Uſe of the Table of Ten Chiliads, or Ter 
Thouſand Logarithms. 


The Left-hand Column of every Page contains Numbers increa- - 


99. 


The other five Columns of 


ach Page contain. the Logarithms of all Numbers, from 1 to 9999, 


Thelſc 


, 


©:358 The Uſevf the Table of Logarithms; 
Theſe Columns bn the Left-hand Page are diftinguiſhed wirh the Figures: 
o, I, 2, 3, 4; thoſe on the Right-hand Page, with 5, 6, 7, 8, g. , 
The Numbers-in the Lefr-hand Column, by the ſupply of thoſe Figures 
' on the top of rhe other Columns, do extend ro 9999, and are to be read 
croſs both Pages. | . ; 

If the Number propeunded to find its Logarithm conſiſt of one Place ; ag 
ſuppoſe you were to find the Logarithm of (7,): look for (7) among the 
Figures on the top of rhe Columns, and right againſt (o) in the Lefr-hand 
Column, and under (7) you will find 0.8450980, which is the Long. of 9, * 

If the Number propounded conſiſt of two Places, as (68 3) look the firſt Fj. 

re (6) in the Lefr-hand Column, and rhe laſt _ (8) ar the top of the 

Page, then right againſt (6) and under (8)-you will find 1,83250$9, which 
is the Log. of 68, 

If the Number conſiſt of three Places, as 574, look'for the rwo firſt Fi. 
gures (57) in the Left-hand Column, and rhe laſt Figure (4) ar the top\ 
of the Page ; rhen righr againſt (57) andunder (4) you will find 2.57891 19, 
which is the Log. of '574. 

If -che Number conſiſt of four Places, as 9499, look the three firſt Figures 
(949) in the Left-hand Column, and rhe laſt Figure (g) ar the trop of the 
Page ; ſo righr againſt (949) and under (9) you will find 3.9776779, whick 
15 the Log. of 9499. 

2. A Log being given, to find the correſpondent Number. 


Note ; If the firſt Figure of rhe given Log. be (o,) the Number ſought 
conſiſts of one Place ; if ir be '(1,) ir confiſts of two Places ; if it be (2,) 
of three Placcs;-if ir be (3,) of four Places. : 

Let the Log. be 0.903090 z this Log. will be found in the firſt Line of 
the Table againſt (o;) for if you look in the firſt Line, crofling both P4- 

-ges, under (8) upon the Right-band Page, you will find rhe given Log, 
-which ſhews thar (8) is the Number ſought. 1 

Let the Lop. be 1.9199781 3 look down the ſecond Column of the Left 
hand Page, among thoſe Log's, and you will find the neareſt, being les ' 
than the given Log. ro be 1.9030900, and the Number againſt ir in the 
Lefihand Column-is ('8;) then look - croſs the Pages in the ſame Line a- 
gainſt ($,) and under (3) at the top of the Page, you will find the Log. 
given, therefore the Number ſought is 83. 

Let the Log. be 2.8318691 ; look down the ſecond Column of the Left 
hand Page ; until you find a Log. being the neareſt leſs rhan the given 
Log. which will be 2.8260748, and the. Number againſt it, in the Left- 
hand Column, is 67 ; then look croſs both Pages in the fame Line againſt 
67, and under 9 (ar the top of the Page) you will find the given Log, 
rherefore rhe Number ſought is 679. | 

Let 3.9802761 be the Log given.; look down the ſecond Column as be- 
fore, and you will find the neareft leſs tro be 3.9800034, and rhe Number 
againſt it 955 ; and croſſing the Pages, as before directed, under (6) you 
will have the given Log. Therefore rhe Number fought is 9556. 

Let 


6 844 
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"I The Uſe of the Table of Logarithins; zr9w 
_ It the Lo - /uen be 3.96643793 if you look in the Table, according 


ons. "the former Directions, you cannot find any Log. the fame with this 

res ſee given z and this is commonly the Caſe in the uſe of theſe Tables ; 

ead © fvrthien you muſt find rhe neareſt, being leſs than the Log. given, which 

| # 5 39664233, and the Number anſwering thereto is 9256, which is the 
4s geareſt in whole Numbers. ; 

the | 


nd | The Uſe of the Table of Artificial, or Logarithmical. 
. Sines, Tangents, & Secants, 


ich Fs Table contains the Logarithmical Sines, Tangents and Secants, of 
* every Degree and Minute of the - Quadrant. 
Fi- 1. To find the Sine, Tangent, or Secant of any Degree and Minute. 
| F the Degreee be leſs than 45, your Sine, Tangenr, or Secant, is found 
9, mthoſe Columns which are diſtinguiſhed with the words, (Sine) (Tang.) 
his 4] ($rcant) ar the head of- the Table. 
6 But if the Degrees exceed 45 then your Sine, Tangent, or Secant, is 
ch found in thoſe Columns which are diſtinguiſhed by the words, - (S:ne) 
(Tang.) (Secant) art the foor of the Table. | 
| Suppoſe you were to find the Log, Sine, Tangent, or Secant of 32" 12*; Look © 
{ for.32* ar the head of the Table, and upon the Left-hand Page, © in the 
he Column of Minures, under the Letter {M,) you will fiad 12/, and againſt 
| 12%, and under Szxe at the head of the Table, you ſhall find 9.7266264, .. 
 F vhichis the Log. Sine of 32* 127; and againſt 12/, and under ( Tang.) 
of 'F you have 9.7991569, rhe Log. Tang. of 32* 12/ ; and againſt 12/, and un+- 
2 (Secant ) you have 10.0725305, the Lop. Secant of 32* 12/, 
g Suppoſe you were to find the Log. Sine, Tangent, or Secant of 37" 47! © Look. 
kr-37 deg. at che -head of rhe Table, and. upon rhe right hand Page 
ft {becauſe rhe Minures exceed 3o ) in the Column of Min. under( M ), you '- 
fs '{ wuſt look for 47 min. and againſt 47 min. and under ( Sine ).at the head 
ie Y the Table, you will find 9.9872317, the Sine of 37 deg. 47 min« And 
a dainſt 47, and under ( Tang. ) you will find 9.88942 14, the Tang. of 37 
14 deg. 47 min. And againſt 47,and under (Secant) you will find 10.10218997, ].. 
the Secant of 37 deg. 47 min. 
| Suppoſe you were to find the Log. Sine, Tangent, or Secant of 64* 157 : Turn 
n tw 64' at the Foot of the Table, and upon the right-hand Page, in rhe Co-- 
[- hmn of Minures, over the Letter (M) look upwards for 15' ; againſt 15/, 
| and. over ( Sine ) at the foot of the Table, you will tind 9.9545793 }. 
4 the Sine of 64* 15' ; and againſt 15'; and over (Tang.) you will find 
103166443 the Tangent of 64* 15/7, And againſt 15/, and over ( Secant ) 
- you will find 10,3620649, the Secant of 64* 157. 
"i Suppoſe you were to find the Leg.. Sign, Tangent, or Secant of 78* 45! : 
n Turn to 78* ar the foot of the Table, and upon the left-hand Page, ( be- - 


_ Guſe the Minutes exceed 30) in the Colums of Minutes, over ( M ) look 
for--. 
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- for 45/ ; againſt 45, and over ( Sine ).you find the Sine of . 78* 45” to be. | 
9.991 5739, | and the Tangent, in the ſame Line over ( Tanp.) to 'be - 
10,7013382 ; and the Secant over ( Secant ) to be 10.7097643. 1 
2. A Log. Sine, Tangent, or Seeant being given ; to find the Degrees and 


Minutes anſwering thereto. 


"This. is bur the Convenlg of the farmer ; but thar you -may.,the more, 4 1 


readily turn ro the Fg and min. required, take this brief Direction, : 
If ir be a Sine, and the five firſt Figures be leſs than 9.8494, ora Tan- ? 


gent leſs than Radius, or 10.0000000 ; ora Secant, and the fix firſt Fi- Þ 


gures leſs than 10.1505 ; then ir isa Sine, Tangent, or Secant of leſsthan . | 
45*, and is ro be ſoughr in thoſe Columns diſtinguiſhed with ( Sine) (Tang,) 
(. Secant ) atthe Head of the Table ;- bur if the Sine, Tangent, or Secant, 
exceed theſe reſpective Numbers, then the Degrees anſwering therets 
are more than 4.5, and they are ro be found in thoſe Columns diſtinguiſhed * 
by (Sine) ( Tang. ) ( Secant ) art the foot of the Table. 

Suppoſe you were to find the Degree and Minute correſponding to this - Sine 
9.7035329: This being leſs than 45, I run over the Columns of Sines 1 
diſtinguiſhed by ( Sne) ar the top, and under 3o*, and againſt 31' I find. 
rhe given Sine. | 

Suppoſe I were to find the Degree and Minute correſponding to this Tangent - 
10.3862931 : This being greater than 45*, I run over the Columns of * 
"Tangents, diſtinguiſhed by ( Tang. ) ar the foor of the Table, and over 69% - 
and againſt 39/, I find the neareſtleſs, viz. 10.3860000, and therefore rhe 
deg. and min. correſponding are 67* 39/. 

I. Note; If you are to find the $:ne-Complement, Tangent-Complement, or 


Secant-Complement of any Degree and Minure ; as ſuppoſe you were to find 
fi / 


'the Sine-Complement of 39* 17, ſubrract 39* 17, from -90* oo', and  * 


_ the Sine of the Remainder, ( or Complement ro 90? ) viz. the Sine 
0* 43". 

© Rl If you are to find the Sine, Tangent, or Secant of any Num- 
ber of Degrees and Minures exceeding 9o ; as ſuppoſe you were to find 
the Tangent of 127* 39/, ſubtract 127* 39 from 180* 'oo! and find the 
TFangenr of rhe Remainder, viz. the Tangent 52* 21', which .is. alſo rhe 
Tangent 127* 39/, as was required. 
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